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FIELD DEMONSTRATION REPORT 
ON 

RECYCLING SPENT SANDBLASTING GRIT 
INTO ASPHALTIC CONCRETE 

January 11, 1996 

VOLUME I - FIELD DEMONSTRATION TEST METHODS, 
RESULTS, AND CONCLUSIONS 

1.0 INTRODUCTION 

This field demonstration report describes a full-scale field demonstration of recycling spent 
sandblasting grit from Hunters Point Annex (HPA). The report discusses characterization and testing 
leading up to the demonstration, activities performed in the demonstration, results of the demonstra­
tion, applicability of the recycling process to other sites, and lessons learned during the project. 

1.1 Purpose of the Project 

The field demonstration was performed to collect data about a process to recycle spent silica 
sandblasting grit as part of the aggregate in forming asphaltic concrete. "Asphaltic concrete" is a 
mixture of a bituminous thermoplastic polymer used as cement with graded aggregate to form a flexi­
ble paving material. Asphaltic concrete is also called "bituminous paving" and in common terms is 
often shortened to "asphalt." The field demonstration program was structured to collect data on 
process operations, product performance, and costs for conducting grit recycling at a commercial 
scale. The data are used to determine the effectiveness, implementability, and cost of the recycling 
option in the field demonstration and evaluate the potential for application of recycling of grit and 
other similar wastes by using them as aggregate in asphaltic concrete. 

The recycling option takes advantage of favorable physical characteristics of the grit to allow 
the spent grit to function as a component in asphaltic concrete. Recycling of the grit reduces reliance 
on disposal or treatment and disposal as waste management options. 

1.2 Scope of Project 

All project activities were conducted using a silica sand spent sandblasting grit. The total 
amount of spent sandblasting grit used in the full-scale field demonstration was 4,665 tons, as deter­
mined from actual truck load weights. The grit used in the demonstration program has been the sub­
ject of an ongoing investigation by the U.S. Navy and Battelle Memorial Institute for several years. 
The grit consisted of two piles deposited on the industrial landfill area of the shipyard. The larger 
pile was about 3,200 yd3 of spent abrasive remaining from ship cleaning operations. A smaller 
800 yd3 pile was created as the result of a partially successful treatability test of a chemical stabiliza­
tion process. The spent grit is not a Resource Conservation and Recovery Act (RCRA) hazardous 
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waste but was hazardous waste in California due to Soluble Threshold Limit Concentration (STLC) leachability of lead and copper. 

The field demonstration project was the culmination of a series of projects studying environ­mentally responsible methods to manage spent sandblasting grit. The full-scale demonstration was preceded by sampling and analysis, bench-scale treatability studies, a pilot-scale test, and an air emissions risk assessment. These earlier activities will be described to provide a basis for the more detailed discussion of the test methods and results in the full-scale demonstration. The sequence of major events accomplished by this series of projects is summarized in Table 1-1. Papers published as a result of the project work are included in Appendix A. 

1.3 Organization of Report 

The report provides a comprehensive background on the characterization, regulatory compli­ance activities, and preliminary testing to document the framework for the field demonstration. The information is presented in two volumes. Volume I describes the activities, results, and conclusions related to testing activities. Volume Il is a technology transfer manual describing the lessons learned in the field demonstration in the form of a "how-to" manual for recycling spent sandblasting grit. 

Volume I starts with a summary of contaminant concentration and matrix properties in Sec­tion 2.0. Regulatory compliance activities are described in Section 3.0. The methods and results of bench-scale treatability testing are described in Section 4.0. Section 5.0 discusses grit pretreatment, asphalt manufacture, and preparation of test strips for a long-term pilot-scale test. The results of the pilot-scale testing including air monitoring during excavation and screening of spent sandblasting grit, chemical and physical testing of samples taken from the test strips, compliance of leaching tests with regulatory criteria, and results of a test of grinding the test strip are given in Section 6.0. These summaries of prior testing activities are supplemented with extensive backup detail in appendices. 

The activities involved in the field demonstration are then described. Section 7 .0 discusses preparation of asphalt at a commercial asphalt plant for the full-scale field demonstration and the test methods used in the field demonstration. The results of the field demonstration are described in Section 8.0. The advantages and limitations, lessons learned, and potential for technology transfer to other sites are briefly summarized in Section 9.0. The references are listed in Section 10.0. 

Volume II provides a step-by-step guide to planning and performing a program to recycle spent sandblasting grit. This technology transfer volume discusses characterization of spent grit (Section 2.0), regulatory considerations (Section 3.0), asphalt mix design (Section 4.0), work plan development and contracting procedures (Sections 5.0 and 6.0), typical costs for grit recycling (Section 7 .0), the advantages and disadvantages of recycling spent grit as asphalt aggregate (Section 8.0), and the references used to prepare Volume II (Section 9.0). 
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C .. Table 1-1. Summary of Major Project Events ., 

Date Activity Comments 

C 11/88 Performed sampling of spent grit pile as Provided characterization data for untreated grit part of sulfide stabilization test 

~ 
II 

11/89 Field test of sulfide stabilization Unable to completely reduce California Waste 
Extraction Test (CAL WET) leaching of Pb and 
Cu to regulatory levels . .. Resulted in 3,200 yd3 untreated pile and 800 yd3 - sulfide-treated grit pile .. .. 1/91 Initial asphalt treatability test Tested 46% and 7% grit mixtures and 
determined 7 % grit could reliably pass CAL 
WET test 

• II 
11/91 Placed pilot-scale asphalt test strips and Samples taken indicated good leach resistance 

collected first core samples and physical properties 

6/93 Collected second core samples from Samples taken indicated good leach resistance ,,. 
pilot-scale test strips and physical properties - 7/93 Road surface milling test with pilot- Measured low lead and copper levels in air 

(Ill 
"""' 

scale strips emissions during scarification to simulate road 
surface renewal process 

" ~ 2/94 Identified Jaxon, Inc., Orland, CA hot-,.. 
iaf 

mix asphalt plant as site for full-scale 
test 

Treatability test using Jaxon's bitumen Tested 5 % grit mixture and passed CAL WET 

" Iii 
6/94 Collected third core samples from pilot- Samples taken indicated good leach resistance scale test strips and physical properties 

" • 
Full-scale screening of grit and debris Material preparation for full-scale test 
crushing 

Start of full-scale asphalt Samples taken indicated good leach resistance • production/grit recycling demo and physical properties .., 
10/95 Completion of full-scale asphalt Samples taken indicated good leach resistance • production/grit recycling demo and physical properties -.. 

* 
" .. 
• C .. 
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2.0 INITIAL CHARACTERIZATION 

This section describes the characterization of the spent sandblasting grit performed in 
preparation for the testing of recycling the grit as asphalt aggregate. 

2.1 Site Description 

From 1976 to 1986, the U.S. Navy leased most of its naval station, Treasure Island, Hunters 
Point Annex (HPA), to Triple A Machine Shop, which operated it as a commercial ship repair facility 
(see Figure 2-1). Triple A's shipyard corrosion control operations generated waste sandblasting grit, 
which was deposited in the industrial landfill area of the shipyard. An approximately 4,000-yd3 pile 
of waste sandblasting grit present at the facility is the main source of material for the treatability 
studies, pilot-scale testing, and full-scale demonstration discussed in this Field Demonstration Report. 
A portion of the initial pile was used for a test of a chemical stabilization treatment of the spent grit. 
The treatment test occurred in December 1989 and consisted of treating about 800 yd3 of spent grit 
with small additions of fly ash, sodium hydrosulfide, and water. The treatment did not completely 
stabilize the leachable lead and copper resulting in two spent grit types: (1) a larger pile of untreated 
grit and (2) a smaller pile of sulfide-treated grit. Thus, the main source for test material from HPA 
consists of two piles, an approximately 3,200 yd3 pile of untreated grit and an approximately 800 yd3 
pile of grit that was treated using the chemical stabilization procedure with small amounts of fly ash, 
sodium hydrosulfide, and water in December 1989. The 3,200 yd3 pile of grit has not been treated 
and is henceforth referred to as "untreated grit" (see Photo 2-1). The 800 yd3 pile of sulfide-treated 
grit is henceforth referred to as "sulfide-treated grit." This terminology is used to distinguish the grit 
sources used for the recycling tests from the "asphalt-treated grit," which is the term that will be used 
in this work plan for the asphaltic concrete prepared using HPA grit as a portion of the aggregate. 

In addition, about 245 tons of grit were collected from eight small piles located around HPA. 
The site number, approximate amount of grit, and site description are shown in Table 2-1. The grit 
at Building PA44 was sampled on June 28, 1993. The other locations were sampled on March 15, 
1994. All of the piles were collected by vacuum truck and screened during the full-scale field 
demonstration in June 1994. 

2.2 Sampling and Analysis 

Both the initial grit and the sulfide-treated grit have been extensively characterized chemically, 
based on statistically designed sampling and analysis methodology, as described in Means et al. 
(1991a, b). The types of analyses that were performed include the following: 

• Total metals content (acid-digestible metals content for comparison with California 
Title 22 TTLC (Total Threshold Limit Concentration) for the 17 CAM (California 
Assessment Manual) metals plus hexavalent chromium. 

• California WET (Waste Extraction Test) soluble metal content for metals having 
the potential of exceeding their Title 22 STLC (Soluble Threshold Limit Concen­
tration) values based on the TTLC data. 
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Photo 2-1. General area view of untreated grit pile. 

• Extraction procedure toxicity (EP Tox) and Toxicity Characteristic Leaching 
Procedure (TCLP) leaching data for the 8 RCRA metals. 

• Organic priority pollutant data on both the untreated grit and the sulfide-treated 
grit. 

Table 2-1. Site Information for Additional Sandblasting Grit Wastes 

Estimated Amount 
Site# of Grit (tons) Site Description 

1 20 At PA26, west of Building 140 

2 30 At PA31 

3 2 Northeast of IR20 

4A 100 At PA57, Hopper at drydock 4 

4B 1 At PA57, south side of drydock 4 

14 90 At PA44 

17A 1 At IR14/15, green diamond-type grit 

17B 1 IR14/15, beach sand-type grit 
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• Organo-tin analyses to test for the presence of butyltin antifouling compounds in 
the grit. 

The analytical methods used are summarized in Table 2-2. 

In addition, one sample was taken from each of seven of the eight small piles and analyzed 
for TTLC and STLC metals. Five samples were taken from the grit pile at PA44 and analyzed for 
TTLC, STLC, and TCLP metals and total fluoride. The results of the analyses of untreated and 
sulfide-treated samples are presented in detail in Means et al. (1991a, b). Compositional summaries 
for metal and organic contaminants are presented in Section 2.3. The result of a grain-size analysis to 
determine matrix suitability as asphalt aggregate is provided in Section 2.4. 

2.2.1 Sampling and Analysis for Metals Characterization 

In 1988, the original 4,000 yd3 pile of untreated grit was the subject of an extensive character­
ization effort. The results from this initial characterization provide the most detailed evaluation of 
variations in grit properties and used methods similar to those used in later characterization efforts. 
Therefore, sampling and characterization of the initial pile for total leachable metals will be described 
in detail to indicate the sampling and analysis methods used throughout the project. 

The initial pile consisted of an accumulated pile of sandblasting grit situated on a cleared soil 
area. The pile is approximately 18 m (20 yd) wide by 41 m (45 yd) long, in the approximate shape 
of a kidney bean, and is about 3 m (9 ft) high with a relatively flat top. The pile has been covered 
with a tarpaulin to reduce dust emissions and the infiltration of precipitation through the pile. 

Because of possible variations in metal concentrations in different parts of the pile, samples 
were collected from random locations on the surface and at various depths. In November 1988 the 
pile was gridded into equal surface areas by marking a coordinate every 2 m (6 ft). This resulted in 
208 grids having surface areas of approximately 4 m2 (36 ft2) each (see Figure 2-2). The grid areas 
were numbered consecutively so that sample locations could be referenced. Then sample grid num­
bers were selected from a random number table for each sampling location. Twenty-four different 
samples were collected along with two blind replicates. Eight locations were sampled at each of three 
depth intervals: (a) 0 to 1 m (0 to 3 ft, avoiding the top 8 cm or 3 in.); (b) 1 to 2 m (3 to 6 ft); and 
(c) 2 to 3 m (6 to 9 ft) . 

The sulfide-treated grit pile was located just east of the untreated pile, stored on a plastic 
ground liner, and covered with plastic to protect it against the weather. The pile was approximately 
25 yards long by 15 yards wide and 2 to 4 feet deep. The sulfide-treated pile contained sandblasting 
grit that was treated with aqueous sodium hydrosulfide, fly ash, and water. 

Samples were collected at varying depths and horizontal locations in the sulfide-treated pile. 
The sampling design for the treated material was a random grid design at two depths. Information on 
the variability of sample composition is necessary to ensure that the sampling reflects the actual com­
position of the entire 800 yd3 of treated grit as closely as possible. Sixteen treated grit samples were 
collected. 

Samples were collected using a stainless steel shovel for surface samples or a sand auger for 
depth samples (see Photo 2-2). A portion of each sample was archived for possible future use. Sam­
ples were split in the field using a riffle-type splitter, placed in precleaned polyethylene (I-Chem 
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Table 2-2. Methods Used for Chemical Analyses of Spent Sandblasting Grit 

Extraction Methods 

TTLC - California Title 22 CCR 66699 
STLC - California Title 22 CCR 66699 
TCLP - EPA SW-846 Method 1311 

Analytical Methods for Metals 

Antimony EPA SW-846 Method 7041 

Arsenic EPA SW-846 Method 7060 

Barium EPA SW-846 Method 7080 

Beryllium EPA SW-846 Method 7090 

Cadmium EPA SW-846 Method 7130 

Chromium EPA SW-846 Method 7190 

Cobalt EPA SW-846 Method 7200 

Copper EPA SW-846 Method 7210/6010 

Lead EPA SW-846 Method 7420/6010 

Mercury EPA SW-846 Method 7471 

Molybdenum EPA SW-846 Method 7480 

Nickel EPA SW-846 Method 7520 

Selenium EPA SW-846 Method 7740 

Silver EPA SW-846 Method 7760 

Thallium EPA SW-846 Method 7840 

Vanadium EPA SW-846 Method 7910 

Zinc EPA SW-846 Method 7950 

Hexavalent chromium EPA SW-846 Method 7196 

Analytical Methods for Organics 

Volatile organics EPA SW-846 Method 8240 

Semivolatile organics EPA SW-846 Method 3510/8270 

Pesticides and polychlorinated EPA SW-846 Method 3510/8080 
biphenyls (PCBs) 

Butyltin Naval Ocean Systems Center Method 

Corp.) bottles, and immediately shipped under chain of custody to the appropriate laboratory for 
analysis or storage. The splitter, sampling devices, and mixing tray were cleaned between each 
sample. A field quality control (QC) blank was collected using clean sand to verify that cross­
contamination was not occurring. Permanent field notebooks were maintained with proper 
documentation. 
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Grit samples were submitted for 
chemical and physical testing. A summary of 
the chemical analyses used is provided in 
Table 2-2. The regulatory limits for the 
TTLC, STLC, and TCLP are summarized in 
Table 2-3 to serve as a basis for establishing 
regulatory requirements for waste 
management. 

2.2.2 Sampling and Analysis for Organic 
Characterization 

One sample each of untreated and 
sulfide-treated grit was collected at random 
from the appropriate grit piles for organic 
analysis. Because both the treated and 
untreated grit piles are covered with a heavy, 
sealed plastic tarpaulin, samples for volatile 
organics analysis were collected at the same 
time that the tarpaulin was cut to remove 
material for the demonstration. Once the 
material for the field demonstration had been 
removed from the piles, samples for volatile 
organics analysis were collected using a stain­
less steel auger and were then transferred 
immediately from the auger into a glass sample 
container by means of a stainless steel spoon. 
Any headspace or air voids were eliminated 
while filling the sample container. The sample 
from the untreated pile was collected from the 
southeast end of the pile, at a depth of approx­

Photo 2-2. Using a sand auger to sample the 
spent sandblasting grit pile at Hunters Point 
Annex. 

imately 2.5 feet; the sample from the treated pile was taken from the northwest corner of the pile, at 
a depth of approximately 1 foot. All sample bottles were placed in polyethylene bags and then 
securely sealed after label information and sample identification were checked and entered on standard 
chain-of-custody forms. The samples were immediately shipped to a California-certified analytical 
laboratory, which performed the analyses with U.S. EPA holding times. Grit samples were analyzed 
for volatile organic priority pollutants using EPA Method 8240 (see Table 2-2). 

2.2.3 Sampling and Analysis for Debris Characterization 

The untreated pile of spent sandblasting grit contains wood, cloth, and metal debris. These 
debris are not compatible with use as asphalt aggregate and thus would be separated and disposed of 
by a different waste management method. Analysis of total metals, WET leachable metals, and 
TCLP leachable metals in the debris is needed to determine the appropriate management method. 

Composite grab samples of debris were collected from the edges of the untreated pile on two 
occasions. Three samples of wood, cloth, and metal were collected during the first sampling event 
(October 24, 1991) and three samples of cloth and four of wood were collected during the second 
sampling event (June 28, 1993). The samples were placed in cleaned sample bottles. The bottles 
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Table 2-3. Total and Soluble Metal Concentration Regulatory Thresholds 

TILC(•> STLC(•> TCLp<b> 
Element (mg/kg) (mg/L) (mg/L) 

Cu 2,500 25 -
Pb 1,000 5 5 

Sb 500 15 -

As 500 5 5 

Ba 10,000 100 100 

Be 75 0.75 -

Cd 100 1 1 

Cr (Total) 2,500 560 5 

Cr(VI) 500 5 -
Co 8,000 80 -
Hg 20 0.2 0.2 

Mo 3,500 350 -

Ni 2,000 20 -
Se 100 1 1 

Ag 500 5 5 

Tl 700 7 -
V 2,400 24 -
Zn 5,000 250 -

(a) From California Code of Regulations, Title 22, Section 66699 
TTLC = Total Threshold Limit Concentration 
STLC = Soluble Threshold Limit Concentration using the California 
Waste Extraction Test (CAL WET) 

(b) Toxicity Characteristic Leaching Procedure (TCLP) 
Federal Register, 55(61):11804, Thursday, March 29, 1990. 

Source: Means et al. (1991a). 

were then labeled, placed in polyethylene bags, and shipped (with standard chain-of-custody forms) to 
the laboratory. · 

2.2.4 Sampling Minor Grit Accumulations 

Samples were collected from eight small piles of spent sandblasting grit at various locations 
abound HPA (see Section 2.1). In all cases, the samples were collected as composite grab samples 
using a stainless steel shovel. 
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2.3 Contaminant Concentration and Leachability 

This section describes the results of analyses of the total concentration and leachability of 
contaminants in the spent sandblasting grit. 

2.3.1 Metal Composition Data 

A summary of total metals concentration data is provided in Table 2-4 for both the untreated 
and sulfide-treated grits. Copper, lead, and zinc are the primary metal contaminants. Traces of 

Table 2-4. Mean Metal Contents (TTLC Analysis) for 
Untreated and Sulfide-Treated Grit Samples 

Total Metal Concentration (mg/kg) 

Untreated Sulfide-
Element Grit Treated Grit 

Cu 1,832 1,300 

Pb 204 160 

Sb 11 <20 

As 5.4 1.5 

Ba 246 160 

Be 0.2 <0.6 

Cd <0.5 <1 

Cr (Total) 99.8 34 

Cr(VI) 11.2 <1 

Co 8.2 9 

Hg <0.4 <0.1 

Mo 11.6 <10 

Ni 79 54 

Se <0.5 <0.1 

Ag 1.3 <1.0 

Tl 5.0 <6.0 

V 22.1 <21.3 

Zn 1,062 960 

(a) From California Code of Regulations, Title 22, 
Section 66699. 

TTLC = Total Threshold Limit Concentration. 
Source: Means et al., 1993a, Table 1-1. 
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several other metals are also present. Comparison with the TTLC criteria in the right-hand column of 
Table 2-4 shows that the HPA grit is not TTLC-hazardous. 

A similar summary of the CAL WET-soluble metals concentration data is provided in 
Table 2-5, again for both the untreated and sulfide-treated grits. Copper and lead exceed their 

Table 2-5. Mean WET-Soluble Metal Contents (STLC Analysis) for 
Untreated and Sulfide-Treated Grit Samples<•> 

Soluble Metal Concentration (mg/L) 

Untreated Sulfide-
Element Grit Treated Grit 

Cu 144 55.5 

Pb 19 11.1 

Sb NA <LO 

As 0.06 0.11 

Ba 6.8 2.3 

Be <0.03 <0.03 

Cd <0.06 <0.05 

Cr (Total) 2.0 L4 

Cr(VI) <LO <LO 

Co <0.2 <0.2 

Hg <0.01 <0.01 

Mo <LO <LO 

Ni 1.0 1.2 

Se <0.01 <0.01 

Ag <0.05 <0.05 

Tl <0.3 <0.3 

V <1.0 <LO 

Zn 146 89 

(a) Samples exceeding STLC are shown in bold type. 
(b) From California Code of Regulations, Title 22, 

Section 66699. 
STLC = Soluble Threshold Limit Concentration 
NA = Not analyzed. 
Source: Means et al., 1993a, Table 1-2. 
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respective STLCs for both the untreated and sulfide-treated grit. Therefore, the grits are considered 
hazardous in California. The STLC Cu and Pb contents of the sulfide-treated grit were significantly 
lower than the STLC Cu and Pb contents of the untreated grit (Means, 1991a, b). 

Table 2-6 summarizes the TCLP and EP Tox data for the untreated and sulfide-treated grit. 
None of the metals exceed their TCLP thresholds; therefore, the waste is not a RCRA hazardous 
waste. It is only considered hazardous by virtue of STLC Cu and Pb exceedances and is referred to 
as a California-only hazardous waste. 

Examination of the total metal composition variation among samples of untreated grit indicates 
the potential range of contaminant composition that the asphalt recycling process will need to accom­
modate. Data for the mean and 80% 
upper confidence limit are shown in 
Table 2-7. Source data showing results 
for all samples are compiled in Appen­
dix B. For all metals, the 80% upper 
confidence limit is close to the mean, 
indicating that the metal contaminants 
are uniformly distributed. Comparison 
of copper and lead composition as a 
function of depth, as shown in Table 2-8 
also shows no tendency for wide compo­
sitional variation at various depths. 

Results for leachable lead and 
copper as measured by the CAL WET 
procedure indicate stratification. As 
shown in Figure 2-3, both copper and 
lead appear to be more leachable in 
surface samples (3-inch to I-foot depth) 
than in the samples taken from the 
1 foot to 2.5 foot depth interval. 
Although the pile has been covered, 
weathering may have changed the 
chemical or physical form of the metal 
contaminants, causing the surface 
samples to be less leach resistant. 

Table 2-6. Mean TCLP- and EP Tox 
Soluble Metal Contents for Untreated 

and Sulfide-Treated Grit Samples 

Soluble Metal Concentration (mg/L) 

Untreated Sulfide- TCLP 
Element Grit Treated Grit Limit1•> 

Pb 1.111•> <0.5 5 

As <0.5 <0.5 5 

Ba <5 <5 100 

Cd <0.05 0.1 1 

Cr <0.5 <0.5 5 

Hg <0.02 <0.02 0.2 

Se <0.05 <0.05 1 

Ag <0.05 <0.5 5 

(a) EP Tox value is 0.6 mg/L vs. an EP Tox limit of 
5 mg/L. 

Source: Means et al., 1993a, Table 1-3. 

Grit accumulations from various locations on base that were collected using a vacuum truck 
(see Photos 2-3 through 2-5) and consolidated into a single pile for asphalt recycling were chemically 
analyzed for total and WET-soluble CAM metals (18 different analyses). Collection and consolidation 
occurred during the full-scale field demonstration in June 1994 (see Section 7 .2). Grit at Build-
ing PA44 was sampled on June 28, 1993. Grit at the other locations was sampled on March 15, 
1994. The averages of the results for the TTLC, STLC, and TCLP from 5 samples taken from the 
grit pile at Building PA44 are compared to the results for untreated grit in Tables 2-9, 2-10, 
and 2-11, respectively. Results for TTLC and STLC metals for the other seven sites are shown in 
Tables 2-12 and 2-13, respectively. In general the metals concentrations are consistent with the data 
collected by personnel from PRC, Inc. previously on this grit, i.e., metal concentrations are relatively 
low and compatible with the asphalt recycling option. The composite grit sample is coded 
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Table 2-7. Statistical Summary of Metal Analysis for Untreated Samples 

Total Concentration, mg/kg 

Upper 80% TTLC 
Element Mean Confidence Limit Limit<•> 

Cu 1,832 1,926 2,500 

Pb 204 219 1,000 

Sb 11 _(b) 500 

As 5.4 6.0 500 

Ba 246 277 10,000 

Be 0.2 0.23 75 

Cd <0.5 _(c) 
100 

Cr (Total) 99.8 115.5 2,500 

Cr(VI) 11.2 _(d) 500 

Co 8.2 9.9 8,000 

Hg <0.4 _(c) 
20 

Mo 11.6 17.6 3,500 

Ni 79 103 2,000 

Se <0.5 _(c) 
100 

Ag 1.3 _(e) 500 

Tl 5.0 5.o<c) 700 

V 22.1 25.4 2,400 

Zn 1,062 1,330 5,000 

(a) From California Administrative Code, Title 22, Section 66699. 
TTLC = Total Threshold Limit Concentration 
(b) One data point. 
(c) All samples have concentrations below the detection limit. 
(d) Only two data points. 
(e) Only one data point above the detection limit. 

"VAC-CS-1" and is not a hazardous waste because it passes both the TTLC and STLC criteria, as shown in Tables 2-12 and 2-13. 

2.3.2 Organic Contaminant Composition Data 

With the exception of organometallic antifouling compounds, organic contaminants typically would not be associated with sandblasting wastes. However, the contaminants being cleaned from the ship surface might have included organics, or organics might have been added inadvertently to or spilled near the waste pile. Analyses for a wide range of organic contaminants, including volatile 
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Table 2-8. Cu and Pb Concentrations Versus Depth 

Total Cu (mg/kg) Total Pb (mg/kg) 

Mean Standard 80% Upper Mean Standard 80% Upper Concentration Deviation Confidence Level Concentration Deviation Confidence Level 
Cu Cu Cu Pb Pb Pb 

1,729 512 1,954 194 54.8 218 
1,960 324 2,103 232 73.3 264 
1,800 207 1,904 185 48.3 206 
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Figure 2-3. Graphical Representation of STLC Data From Treated Grit Pile as a Function of Sample Depth. 
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Photo 2-3. Collecting grit from inside Building PA44 with a vacuwn truck . 

Photo 2-4. Collecting grit outside Building PA44 . 
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Photo 2-5. Interior view of Building PA44 after removal of the grit . 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), and pesticides and polychlori­
nated biphenyls (PCBs), were completed to establish a complete picture of a contaminant concentra­
tions in the spent sandblasting grit. Results from the volatile organic contaminant analysis for 
untreated and treated grit are shown in Tables 2-14 and 2-15, respectively. 

Several organic compounds were detected in low part-per-million concentrations, including 
traces of several PAHs (polyaromatic hydrocarbons), phthalates, PCBs, and volatile solvent-type 
compounds. However, the volatile organics analyses are suspect because the laboratory blank also 
contained trace levels of similar compounds (Means et al., 1991a). 

The butyltin data included mono-, di-, and tributyltin compounds, which are frequently 
applied to ship hulls as antifouling compounds. The priority pollutant analyses are documented in 
Means et al. (1991b) and the butyltin analyses were completed by Naval Ocean Systems Center 
(NOSC). The results of the butyltin analysis on untreated spent grit are summarized in Table 2-16. 
The effects of heating and asphalt treatment on butyltin compounds are discussed in the treatability 
test section (Section 4.3) . 

2.3.3 Debris Contaminants 

The first set of three samples of wood, cloth, and metal debris was taken on October 24, 1991 
and was analyzed for WET-soluble and total Cu and Pb by a California-certified analytical laboratory. 
The results are shown in Table 2-17. The wood and the cloth appear to be California-hazardous, the 
wood based on STLC Pb exceedances in two of the three samples analyzed and the cloth based on 
STLC Cu and Pb and TTLC Cu exceedances. The average data on the steel debris indicated a 
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Table 2-9. Mean TTLC Metal Contents of the Grit from Building PA44 
Compared to the Untreated Grit in Pile 

Total Metal Concentration (mg/kg) 

PA44 Grit Untreated 
Element (average of 5 samples) Grit 

Cu 205 1,832 

Pb 78 204 

Sb 9.6 11 

As 2.6 5.4 

Ba 60.2 246 

Be <1.0 0.2 

Cd 2.6 <0.5 

Cr (Total) 142 99.8 

Cr(VI) 0.01 11.2 

Co 7.7 8.2 

Hg 0.06 <0.4 

Mo 7.1 11.6 

Ni 285 79 

Se <0.5 <0.5 

Ag 2.4 1.3 

Tl <20 5.0 

V 12.2 22.1 

Zn 392 1,062 

F 2.9 NA 

Source: Means et al., 1993b, Table 1-1. 

nonhazardous classification. However, one sample showed a very slight TTLC Pb exceedance and 

another sample exhibited a very slight STLC Pb exceedance (Means et al., 1993a). 

A second set of cloth and wood grab samples was collected on June 28, 1993 and analyzed to 

confirm the status of debris as hazardous waste (Means et al., 1993b). 

Three grab samples of cloth debris from the untreated grit pile were analyzed for TCLP Pb. 

The results are presented in Table 2-18. Four grab samples of wood debris from the untreated grit 
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Table 2-10. WET-Soluble Metal Contents (STLC Analysis) of the Grit 
from Building PA44 Compared to the Untreated Grit in Pile 

STLC Leachable Metal Concentration (mg/L) 

PA44 Grit Untreated 

Element (average of 5 samples) Grit 

Cu 8.7 144 

Pb 6.4 19 

Sb 0.56 NA 

As 0.06 0.06 

Ba 2.2 6.8 

Be <0.1 <0.03 

Cd 0.18 <0.06 

Cr (Total) 1.5 2.0 

Cr(VI) NA<•> <1.0 

Co 0.09 <0.2 

Hg <0.002 <0.01 

Mo 0.3 <1.0 

Ni 3.9 1.0 

Se <0.05 <0.01 

Ag <0.1 <0.05 

Tl <2.0 <0.3 

V 0.06 <1.0 

Zn 32.6 146 

F NA NA 

(a) Not analyzed, Cr(VI) not present in this grit (Table 2-9). 

Source: Means et al., 1993b. 

Table 2-11. Mean TCLP Soluble Metal Contents of the Grit from 
Building PA44 Compared to the Untreated Grit in Pile 

Total Metal Concentration (mg/L) 

PA44 Grit Untreated 
Element (average of 5 samples) Grit 

Pb 1.0 1.11 

As <0.005 <0.5 

Ba 0.61 <5 

Cd 0.12 <0.05 

Cr 0.13 <0.5 

Hg 0.0004 <0.02 

Se <0.005 <0.005 

Ag <0.05 <0.05 

Source: Means et al., 1993b. 
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Table 2-12. Results of Total Metals Analysis (TTLC) of Sandblasting Grit Samples Collected 
by Vacuwn Truck from Different Locations at Hunters Point Annex<a> 

Sample (values in mg/kg) 

Sample Number/ TTLC(b) PA57H-1 PA57H-2 PA26-1 PA31-1 
Site Number NA 4A 4B 1 2 

Antimony 500 < 1.2 <1.2 <1.2 2.6 

Arsenic 500 2.4 2.3 <0.2 10 

Barium 10,000 71 100 8.8 4.4 

Beryllium 75 0.6 0.28 0.07 0.065 

Cadmium 100 1.8 2.4 <0.5 <0.5 

Chromium (Total) 2,500 9.4 42 22 5.9 

Chromium-VI 500 - - - -

Cobalt 8,000 13 18 1.5 1.9 

Copper 2,500 460 880 67 150 

Lead 1,000 2.4 200 57 19 

Mercury 20 0.067 0.074 <0.05 <0.05 

Molybdenum 3,500 7.6 <25 2.1 <0.25 

Nickel 2,000 5.0 15 3.5 13 

Selenium 100 <0.5 <0.5 <0.5 <0.5 

Silver 500 2.0 1.9 1.2 1.6 

Thallium 700 <0.05 <0.05 <2.5 <0.05 

Vanadium 2,400 25 31 2.6 1.8 

Zinc 5,000 55 360 160 18 

(a) Total concentrations that could lead to exceeding the STLC limit are shown in bold. 
(b) From California Administrative Code, Title 22, Section 66699. 
TTLC = Total Threshold Limit Concentration. 

IR14/15-1 IR14/15-2 
17A 17B 

< 1.2 <1.2 

<0.2 <0.2 

8.0 14 

0.1 0.09 

<0.5 <0.5 

97 34 

- -
6.0 1.7 

2,000 2,700 

35 36 

<0.05 0.12 

·3.2 <2.5 

390 4.2 

<5.0 <0.5 

2.0 2.1 

<0.05 <0.05 

4.2 3.8 

71 690 

IR20-N-1 VAC-CS-1 
3 Composite 

5.6 < 1.2 

<0.2 <0.2 

44 26 

0.14 0.11 

2.8 1.5 

58 24 

- -
4.9 2.2 

720 350 

420 89 

0.081 <0.05 

6.5 2.8 

27 27 

<0.5 <0.5 

1.8 1.7 

<0.05 <0.05 

14 4.3 

1,900 540 

0 

Tarp 
Patches 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

56 

6.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 2-13. Results of Soluble Metals (WET Test) Analysis (STLC) of Sandblasting Grit Samples 
Collected by Vacuwn Truck from Different Locations at Hunters Point Annexlal 

Sample Number/ 
Sample (values in mg/L) 

Site Number STLC<bl PA 57H-l PA 57H-2 PA 26-1 PA 31-1 IR 14/15-1 IR 14/15-2 IR 20-N-l 

Antimony 15 

Arsenic 5 

Barium 100 

Beryllium 0.75 

Cadmium 1 

Chromium (Total) 560 3.0 

Chromium-VI 5 <0.01 0.012 <0.01 <0.01 <0.01 <0.01 0.019 

Cobalt 80 

Copper 25 <0.2 <0.2 150 280 11.0 

Lead 5 11 3.3 3.1 26.0 

Mercury 0.2 

Molybdenum 350 

Nickel 20 5.9 

Selenium I 

Silver 5 

Thallium 7 

Vanadium 24 
. 

Zinc 250 

VAC-CS-1 

0.022 

12 

2.7 

(a) WET test was only performed for those metals that had the potential for an STLC exceedance based on the total metals data 

(Table 2-12), taking into account the lOx dilution factor of the grit during the WET test. Consequently, a blank entry in this table 

indicates that an STLC exceedance was not possible. 
(b) From California Administrative Code Title 22, Section 66699. 
STLC = Soluble Threshold Limit Concentration. 



Table 2-14. Untreated Grit Volatile Organic Compound Data 

''""'l 

. .,,,.J 
Parameter Units MDL Concentration 

'«INlli 
Organic analysis - volatile organics, EPA Method 8240 GC/MS* .. Chloromethane µg/kg 10 ND 

.. Vinyl chloride µg/kg 10 ND 

- Bro mo methane µg/kg 10 ND 

Chloroethane .. µg/kg 10 ND 

- Trichlorofluoromethane µg/kg 5 ND 

1, 1,2-Trichlor-1,2,2-trifluoroethane - µg/kg 5 ND 

- 2-Butanone (MEK) µg/kg 50 ND 

1, 1-Dichloroethene - µg/kg 5 ND 

- Carbon disulfide µg/kg 5 ND 

Acetone µg/kg 50 ND -Ill 
Methylene chloride µg/kg 5 ND 

trans-1,2-Dichloroethene µg/kg 5 ND 
11111 

. .-... 
\. ._.. cis-1,2-Dichloroethene µg/kg 5 ND 

1, 1-Dichloroethane µg/kg 5 ND ... - Chloroform µg/kg 5 ND 

1, 1, 1-Trichloroethane µg/kg 5 ND -- 1,2-Dichloroethane µg/kg 5 ND 

Carbon tetrachloride µg/kg 5 ND -- Benzene µg/kg 5 ND 

1,2-Dichloropropane µg/kg 5 ND -- Trichloroethane µglkg 5 ND 

Bromodichloromethane µglkg 5 ND -- trans- I , 2-Dichloropropene µglkg 5 ND 

4-Methyl-2-pentanone (MIBK) µglkg 50 ND -• Toluene µg/kg 5 11 

cis-1,3,-Dichloropropene µg/kg 5 ND -.. 1, 1,2-Trichloroethane µg/kg 5 ND 

-C 
.., 
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Table 2-14. Untreated Grit Volatile Organic Compound Data (continued) 

Parameter Units MDL 

Organic analysis - volatile organics, EPA Method 8240 GC/MS* (continued) 

Dibromochloromethane 

2-Hexanone 

Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

Xylene(s) total 

Styrene 

1, 1,2,2, -Tetrachloroethane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichloroethane-d4 (surrogate 
recovery) 

Toluene-d8 (surrogate recovery) 

4-Bromofluorobenzene (surrogate 
recovery) 

MDL = Method Detection Limit. 
ND = Not detected at or above the MDL. 
Laboratory: Pace Incorporated, Novato, California. 

µg/kg 5 

µg/kg 50 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

Concentration 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

93% 

106% 

94% 

*EPA in this table refers to U.S. EPA procedures using gas chromatography/mass spectrometry (GC/MS) . 
Source: Means et al., 1993a, Table 2-3. 
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Table 2-15. Treated Grit Volatile Organic Compound Data 

"'"" 
Parameter Units MDL Concentration 

Chloromethane µg/kg 10 ND 
'11111! - Vinyl chloride µg/kg 10 ND 

Bromomethane µg/kg 10 ND ... 
ill 

Chloroethane µg/kg 10 ND 

Trichlorofluoromethane µg/kg 5 ND 
1111 - 1, 1,2-Trichloro-1,2,2-trifluoroethane µg/kg 5 ND 

2-Butanone (MEK) µg/kg 50 ND -... 1, 1-Dichloroethene µg/kg 5 ND 

Carbon disulfide µg/kg 5 ND 
1111 - Acetone µg/kg 50 ND 

Methylene chloride µg/kg 5 ND 

" .. trans-1,2-Dichloroethene µg/kg 5 ND 

cis-1,2-Dichloroethene µg/kg 5 ND .. ,-.., 
'- _, 1, 1-Dichloroethane µg/kg 5 ND 

Chloroform µg/kg 5 ND ,-.. 1, 1, I -Trichloroethane µg/kg 5 ND 

1,2-Dichloroethane µg/kg 5 ND 

""" ... Carbon tetrachloride µg/kg 5 ND 

Benzene µg/kg 5 ND 
~ ., 1,2-Dichloropropane µg/kg 5 ND 

Trichloroethane µg/kg 5 ND 
1111 - Bromodichloromethane µg/kg 5 ND 

trans-1,3-Dichloropropene µg/kg 5 ND -- 4-Methyl-2-pentanone (MIBK) µg/kg 50 ND 

Toluene µg/kg 5 9 
1111 .. cis-1,3-Dichloropropene µg/kg 5 ND 

1, 1,2-Trichlorethane µg/kg 5 ND 
1111 .. Dibromochloromethane µg/kg 5 ND 

Ill C 
• 2-23 
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Table 2-15. Treated Grit Volatile Organic Compound Data (continued) 

Parameter Units MDL 

Organic analysis - volatile organics, EPA Method 8240 GC/MS* (continued) 

2-Hexanone 

Tetrachloroethane 

Chlorobenzene 

Ethyl benzene 

Bromoform 

Xylene(s) total 

Styrene 

1, 1,2,2-Tetrachloroethane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichloroethane-d4 (surrogate 
recovery) 

Toluene-d8 (surrogate recovery) 

4-Bromofluorobenzene (surrogate 
recovery) 

MDL = Method Detection Limit 
ND = Not detected at or above the MDL. 
Laboratory: Pace Incorporated, Novato, California 

µg/kg 50 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

µg/kg 5 

Concentration 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

96% 

104% 

89% 

*EPA in this table refers to U.S. EPA procedures using gas chromatography/mass spectrometry (GC/MS). 
Source: Means et al., 1993a, Table 2-3. 
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Table 2-16. Summary of Average Butyltin Analyses 

Butyltin Chloride Concentrations (mg/kg) 

Sample Mono- Di- Tri-

Untreated grit<•> 22.4 15.0 70.7 

(a) GC (gas chromatography) analysis . 

Table 2-17. Chemical Data on Debris Samples from Hunters Point Annex 

Sample 
TILc<•J (mg/kg) STLC(bl (mg/L) 

ID/Type Cu Pb Cu Pb 

DEB-1/wood 1,100 270 83 6.7 

DEB-2/wood 150 53 74 9.5 

DEB-3/wood 790 170 14 2.3 

DEB-4/cloth 2,900 730 42 20 

DEB-5/cloth 940 560 170 20 

DEB-6/cloth 4,700 970 200 74 

DEB-7 /metal 1,300 93 1.6 6.7 

DEB-8/metal 460 1,100 0.12 2.5 

DEB-9/metal 1,100 470 0.13 1.1 

(a) TTLC limits for copper and lead are 2,500 mg/kg and 
1,000 mg/kg, respectively. 

(b) STLC limits for copper and lead are 25 mg/L and 5 mg/L, 
respectively. 

Table 2-18. TCLP Pb Data on Cloth Debris 

TCLP 
Sample# Pb (mg/L) 

Cloth-1 0.9 

Cloth-2 6.3 

Cloth-3 4.1 

Avg. ± stan. dev. 3.8 ± 2.7 

2-25 
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Table 2-19. TTLC and STLC Pb and Cu and TCLP Pb Data on Wood Debris 

TTLC (mg/kg) STLC (mg/L) TCLP (mg/L) 

Sample# Cu Pb Cu Pb Pb 

Wood-1 860 270 33 7.4 <0.5 

Wood-2 2,700 620 190 12 <0.5 

Wood-3 2,000 310 90 8.5 <0.5 

Wood-4 1,800 150 61 4.4 <0.5 

Avg. ± stan. dev. 1,840 ± 760 340 ± 200 94 ± 68 8.1 ± 3.1 <0.5 

pile were analyzed for total and WET-soluble Pb and Cu and TCLP Pb. The results are presented in 
Table 2-19. 

Debris analysis results indicate that the debris are hazardous waste. When debris are 
separated from the untreated grit in preparation for grit recycling, the resulting debris will need to be 
managed as hazardous waste. 

2.4 Asbestos Analyses 

Two grab samples of untreated grit collected at random from the large grit pile were analyzed 
for asbestos using optical microscopy. Asbestos was not detected in either sample. 

2.5 Matrix Properties 

Samples of untreated and sulfide-treated grit were characterized using standard sieve grain­
size analyses. The results are shown in Table 2-20. The correspondences of the measured size 

Table 2-20. Hunters Point Grit Sieve-Size Analysis 

Sulfide-Treated Grit Untreated Grit 

Sieve Weight Sieve Weight 
Size (grams) Cum% Ind% Size (grams) Cum% Ind% 

-2.5 25.1 2.04 2.04 -2.5 37.8 2.98 2.98 

-1.0 39.0 5.22 3.18 -1.0 53.5 7.20 4.22 

0 264.5 26.77 21.55 0 477.2 44.86 37.66 

+1 502.3 67.62 40.85 +1 552.2 88.44 43.58 

+2 304.6 92.52 24.9 +2 117.0 97.67 9.23 

+3 73.2 98.24 5.72 +3 23.0 99.49 1.83 

+3+ 18.6 100.00 1.76 +3+ 6.4 100.00 0.51 
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ranges to standard sieve size, actual mesh opening, and Wentworth soil size class are shown in 
Table 2-21. Both the untreated and sulfide-treated grits are classified as coarse sand. The sulfide­
treated grit has a higher proportion of fines due to the addition of fly ash during the chemical 
stabilization demonstration. Both grits are classified as coarse sand (see Table 2-21). 

2.6 Radioactivity Monitoring 

Monitoring for radioactivity was performed at both the untreated and treated grit piles. After 
each pile was uncovered and material was removed and loaded into material bins for the field demon­
stration, the exposed area of each pile was monitored for radioactivity. An Eberline E-120 Geiger 
counter was used to detect gamma radiation, and an Eberline PAC-463 meter was used to detect any 
alpha or beta radiation. No activity was noted above background levels in the areas that were 
monitored. 

Table 2-21. Particles Sizes Corresponding to Sieve Mesh # 

U.S. Standard Wentworth 
Sieve Mesh# Millimeters Phi I/> Size Class 

Gravel 4,096 -12 

1,024 -10 
Boulder (-8 to -12¢) 

Use 
wire 256 -8 

square 
64 -6 Cobble (-6 to -8¢) 

16 -4 

5 4 -2 
Pebble (-2 to -6¢) 

6 3.35 -1.75 

7 2.80 -1.5 Granule 
8 2.36 -1.25 

10 2.00 -1.0 

Sand 12 1.7 -0.75 

14 1.4 -0.5 Very coarse sand 
16 1.18 -0.25 

18 1.00 0.0 

20 0.85 0.25 

25 0.71 0.5 Coarse sand 
30 0.60 0.75 

35 0.50 1.0 

2-27 



tr~, 
,... ·lliiv 

C 
0 
C 
C 

Table 2-21. Particles Sizes Corresponding to Sieve Mesh # (continued) 

U.S. Standard Wentworth 
Sieve Mesh# Millimeters Phi q, Size Class 

Sand 40 .0.425 1.25 
(cont'd) 

45 0.355 1.5 Medium sand 

50 0.300 1.75 

60 0.250 2.0 

70 0.212 2.25 

80 0.180 2.5 

100 0.150 2.75 Fine sand 

120 0.125 3.0 

140 0.106 3.25 

170 0.090 3.5 

200 0.075 3.75 Very fine sand 

230 0.063 4.0 

270 0.053 4.25 

Mud 325 0.045 4.5 

0.038 4.75 
Coarse silt 

0.032 5.1 

0.0156 6.0 Medium silt 

Analyzed 
0.0078 7.0 Fine silt 

by 0.0039 8.0 Very fine silt 
Pipette 

0.0020 9.0 
or 

Hydrometer 0.00098 10.0 

0.00049 11.0 

0.00024 12.0 
Clay 

0.00012 13.0 

0.00006 14.0 

2-28 



C 
I 

C 
I 
i 
I 
a 
C 
m 

i 
C .-..,,, .._, 

t 
I 
a 
t ,. 
Ill 

C 
C 
me 
C ' 

3.0 REGULATORY COMPLIANCE 

On August 18, 1995, the California Department of Toxic Substances Control (DTSC) 
Resource Recovery Section issued a management memo for "Use Constituting Disposal" (Appen-
dix C). The purpose of this management memo is to encourage the recycling of suitable waste 
materials into construction materials and to establish conditions to assure that the recycling occurs 
safely and can be monitored as necessary to prevent abuses. The memo ratifies an earlier draft policy 
issued on September 26, 1990. The management memo applies to any recyclable material that is 
placed on the land or used to produce a product that is placed on the land. Using spent sandblasting 
grit as asphalt aggregate clearly fits within the scope of the management memo. A California haz­
ardous material reused in a manner constituting disposal is regulated under the California Health and 
Safety Code (HSC), Section 25143.2(e)(2) unless certain conditions are met. Several of these condi­
tions, which are described more fully in Appendix C, are as follows: 

1. Policy only applies to non-RCRA (California-only) hazardous wastes. 

2. Hazardous constituents with a concentration greater than or equal to the regulatory 
STLC shall have chemically reacted or become physically bound so as not to 
leach from the product in concentrations above the applicable STLC, once the 
effect or dilution by other ingredients is taken into account. 

3. Recyclable composites should add no significant hazard to public health or the 
environment, either in the recycling process or in the final product. 

4. The recyclable composites must met Caltrans specifications or equivalent for 
proposed use and must be made for commercial use. 

A memo from the DTSC indicating that reuse of spent sandblasting grit from HPA meets 
conditions to be exempt from classification as a waste under HSC Section 25143.2(d)(5) is included as 
Appendix D. This memo also includes excerpts from California's Hazardous Waste Recycling Laws. 

Safely meeting the conditions to exempt grit recycling from regulation as a California 
hazardous waste is one major goal in allowing responsible and cost-effective management of the grit. 
As a part of meeting those conditions, protection of worker safety and health and the protection of 
air, surface water, and groundwater also must be considered. These other environmental protection 
aspects include obtaining review, concurrence, and/or permits from a wide range of regulatory 
agencies as well as published public announcements to invite stakeholder input. Project efforts 
included numerous communications with regulatory agencies such as the Glenn County Department of 
Health, the Glenn County Air Pollution Control District, the Regional Water Quality Control Board, 
the California Air Resources Board, and the DTSC. The overall regulatory interactions for the 
project are summarized in Figure 3-1. These interactions include a number of phone calls and distri­
bution of project documentation, such as the project work plan and data report. Also, letters were 
written to the following: Greg Lindholm of the Glenn County Department of Health, to clarify the 
project; Jessie Schnell of DTSC, to request a letter from her office indicating that this project is in 
compliance with department policy; and Dave Song of Western Division (WESTDIV), as input for a 
public announcement. 

3-1 
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Figure 3-1. Regulatory Interactions for Spent Sandblasting Grit Recycling Project. 
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Examples of regulatory concurrence documents are provided in Appendices D-1 through D-4. 

Appendix D-1 shows the concurrence of the California DTSC with the proposed use of spent sand­

blasting grit from HPA as qualifying for a recycling exclusion. In addition to the DTSC concurrence 

for the recycling exclusion, local Air and Water Boards also reviewed and concurred with the field 

demonstration project (see Sections 7 .0 and 8.0). The Bay Area Air Quality Management District 

(BAAQMD) reviewed the planned operations for screening and crushing the spent sandblasting grit at 

HPA and determined that a permit was not required because the operation was occurring at a federal 

facility under the provisions of the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA), but that the technical requirements of BAAQMD regulations should be fol­

lowed (Appendix D-2). The Central Valley Region of the California Regional Water Quality Control 

Board did not require permit application due to the determination by the DTSC that the recycling 

activity qualified for an exclusion (Appendix D-3). The Glenn County Air Pollution Control Division 

(GCAPCD) required performance of a risk screening analysis. The California Air Resources Board 

(CARB) performed the modeling (Appendix D-4) and determined that the worst-case lead concentra­

tion was well below regulatory standards and was not expected to cause any adverse human health 

effects. 

The Glenn County Planning Department provided a Conditional Use Permit based on the 

Orland asphalt plans (Appendix E-1) for using spent sandblasting grit from HPA in the field demon­

stration. The original Conditional Use Permit and two extensions are provided as Appendices E-2 

through E-4. 

As described in Sections 4 through 8, the sequence of bench-scale treatability testing, pilot­

scale testing, and full-scale field demonstration was organized and conducted to regulatory, scientific, 

and economic bases to demonstrate the acceptability of reusing spent sandblasting grit as asphalt 

aggregate. The testing program was designed to show that grit reuse could be done while protecting 

human health and the environment, meeting regulatory requirements, producing good quality asphalt, 

and providing an economically viable way to recycle rather a material that would otherwise be a 

waste. 

3-3 



I 
C 

" -

e 
I 

.. • 
C 
r C .. 

4.0 TREATABILITY TESTING 

This section gives an overview of testing performed in previous projects to develop an effec­
tive asphalt formulation for recycling spent sandblasting grit. The treatability study was designed in 
late 1990 and conducted in early 1991 (Means, 1990). 

4.1 Treatability Study Sample Preparations 

Bench-scale treatability tests were performed to evaluate the leaching resistance and project 
quality of the asphalt produced with HPA grit as an additive and to determine an acceptable mix of 
ingredients (bitumen, aggregate, and grit) for the asphalt. Test samples were produced at Reed and 
Graham Asphalt of San Jose, California. Physical and chemical tests were run on the asphalt-treated 
grit test samples at California-certified laboratories. Samples of both the untreated and sulfide-treated 
grits were evaluated. 

The aggregate grading requirements for the coarse aggregate, fine aggregate, and spent sand­
blasting grit conformed to the California Department of Transportation (Caltrans) Section 39 (see 
Appendix F) and any pertinent local requirements. The aggregate grading used was 0.5-inch maxi­
mum, medium type B (see Caltrans Section 39). Asphalt-treated grit mixtures containing 46% and 
7% of untreated and sulfide-treated sandblasting grit were tested in the bench-scale tests. Sandblast­
ing grit of a size less than No. 8 mesh was used in the test. For simplicity, the asphalt-treated grit 
mixtures will be referred to as 46 % mix (untreated and sulfide-treated) and 7 % mix (untreated and 
sulfide-treated). 

The asphalt-treated grit mixtures were prepared at 350°F. The asphalt mixtures at this 
temperature had a viscosity of 170 ± 20 centistokes (ASTM D1559, 1989). The mass of the asphalt 
required is about 4 .5 to 6 .5 % of the total weight of the asphalt-treated grit mixture. For the 46 % 
mix, the mass of asphalt used was 5 .5 % of the total weight of the mixture. Three different asphalt 
contents (5.3, 5.8, and 6.3%) were used for the 7% mix. About 1.5 kg of each asphalt-treated grit 
mixture was prepared for the physical properties and chemical leaching tests. 

4.2 Treatability Study Testing Methods 

4.2.1 Chemical Test Methods 

Three chemical leaching tests were conducted on the asphalt samples containing recycled grit. 
The chemical tests were the CAL WET, to determine whether the cured asphalt-treated grit mixtures 
met the California Soluble Threshold Limit Concentration (STLC) criterion for heavy metals; the 
TTLC test, to verify that the cured asphalt-treated grit mixture adhered to the TTLC criterion; and the 
TCLP, to ensure that the RCRA leachable toxicity criterion was not exceeded . 

4.2.2 Product Quality Test Methods 

The Hveem Method (ASTM D1560) was the physical property test suite used to establish 
product quality for the asphalt treatability test samples. Data collected from the Hveem Method 
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include (1) bitumen or asphalt content, (2) stabilimeter value, (3) cohesiometer value, (4) test temper­
ature, (5) density of asphalt-treated grit mixture, and (6) air voids ratio. 

The Hveem Method currently is adopted by Caltrans and involves two principal tests. The 
first test, the stabilimeter test, is a type of triaxial test that determines the resistance to deformation of 
compacted asphalt mixtures by measuring the lateral pressure developed when applying a vertical load 
using the Hveem stabilimeter. The second test, the cohesiometer test, determines the cohesion of the 
compacted asphalt mixtures by measuring the force required to break or bend the sample as a canti­
lever beam using the Hveem cohesiometer. Other information obtained from the cohesiometer test 
are the density and air void properties of the asphalt-treated grit mixture. 

The centrifuge kerosene equivalent (CKE) test (ASTM D5148) was conducted on the 7% mix. 
The purpose of this test is to estimate the optimum asphalt content of the asphalt-treated grit mixture. 
Results of this test were then used to conduct the stabilimeter and cohesiometer tests at the estimated 
optimum asphalt content, and at greater and lesser asphalt contents, in order to establish and verify 
the optimum asphalt content. The CKE test consists of saturating with kerosene aggregates of the 
mixture that pass the No. 4 sieve (considered as the fine aggregate fraction) and then centrifuging at 
400 g. The %-inch to No. 4 size aggregate, considered to be the coarse fraction, is saturated with 
lubricating oil (SAE No. 10 oil or Shell Tellus No. 100 oil) and allowed to drain for 15 minutes at 
140°F. Various K factors, Kc (for coarse fraction) and Kr (for fine fraction), are determined from the 
weight of kerosene and oil retained in the aggregates. From the K factors, the approximate bitumen 
ratio (ABR) or the optimum asphalt content is read from several plots found in the ASTM standard. 

4.3 Treatability Study Test Results 

The treatability testing provided information about the leach resistance and physical properties 
of the product asphalt. 

4.3.1 Chemical Test Results 

The results of the chemical leach tests for the 46 % and 7 % mixes are presented in Tables 4-1 
and 4-2, respectively. As expected, the TTLC Pb and Cu levels for both mixes were reduced in pro­
portion to the dilution of the grit with aggregate and asphalt. In the case of the 46% mix, the STLC 
for Pb was below regulatory levels; however, the STLC Cu concentration was about 1.5 times higher 
than the regulatory level of 25 mg/L. STLC Pb and Cu levels for the 7 % mix were below the 
regulatory limits. 

In contrast to the TTLC Pb and Cu levels, the STLC Pb and Cu levels for the mixes were 
reduced in greater proportion to the dilution of the grit with aggregate and asphalt. Reduction of 
leachable metal levels indicates that Pb and Cu in the grit were immobilized to a certain extent by the 
asphalt treatment. The TCLP levels for Pb and Cr for treated and untreated grit were less than the 
regulatory levels even before the brit was recycled into the asphalt-treated grit mixture. The TCLP 
levels for Pb and Cr therefore would meet regulatory limits after the grit is recycled into asphaltic 
concrete. 
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Table 4-1. Treatability Test Leaching Results (46% Mix) 

TTLC (mg/kg) 

Pb 

Untreated Grit 
Before recycling into asphalt 316 
After recycling into asphalt 174 

Treated Grit 
Before recycling into asphalt 147 
After recycling into asphalt 118 

TTLC limits (mg/kg): Pb = 1,000; Cu = 2,500. 
STLC limits (mg/L): Pb = 5; Cu = 25. 
TCLP limits (mg/L): Pb = 5; Cr = 5. 
Source: Means et al., 1995 . 

4.3.2 Product Quality Test Results 

Cu 

2,180 
974 

1,230 
985 

STLC (mg/L) 

Pb Cu 

12.8 140 
0.44 38.5 

13.2 78.2 
0.58 44.5 

TCLP (mg/L) 

Pb Cr (Total) 

1.5 0.22 
0.18 0.011 

1.7 0.21 
0.43 0.041 

The results for the product quality tests for asphaltic concrete samples containing 46 % and 
7% recycled grit are shown in Table 4-3. Tests were done with both untreated spent grit and sulfide­
treated grit . 

Stabilimeter test results for the 46 % mix (untreated) were below the acceptable Caltrans test 
limit criteria, but the cohesiometer value exceeded the test limit criteria. The percent voids value also 

Table 4-2. Treatability Test Leaching Results (7% Mix) 

Hunters Point Untreated Grit 
Before Recycling into Asphalt 
After Recycling into Asphalt 

Uncrushed Pellet 
Crushed Pellet 

Hunters Point Treated Grit 
Before Recycling into Asphalt 
After Recycling into Asphalt 

Uncrushed Pellet 
Crushed Pellet 

TTLC limits (mg/kg); Pb = 1,000; Cu = 2,500. 
STLC limits (mg/L); Pb = 5; Cu = 25. 
TCLP limits (mg/L); Pb = 5; Cr = 5 . 
Source: Means et al., 1995. 

TTLC 
(mg/kg) 

Pb Cu 

316 2,180 

18 118 
31 179 

118 1,230 

21 109 
19 132 

4-3 

STLC 
(mg/L) 

Pb Cu 

12.8 140 

0.076 2.8 
<0.05 4.4 

13.2 78.2 

0.18 3.9 
0.084 5.8 

TCLP 
(mg/L) 

Pb Cr (Total) 

1.5 0.22 

1.7 0.21 



-
.... ,,<Ii 

-C 
I.I 

.... ---' 
Q 
~ 
II' 

~ .. 
~ 

C 
,,,.,,.., 
~ 

• .. 
w 

" .. 
• .. 
• \ W ,, 
[I' 1 -,. 
• .. C 
f.i. • .. 
• 

Table 4-3. Treatability Test Product Quality Results (Hveem Test) for 48% and 7% Mixes 

Sandblasting Grit 
Content 46% 

Quality Test Sulfide-
Parameter Untreated Treated Untreated 

Asphalt Content(%) 5.5 5.5 5.3 5.8 6.3 

Stabilimeter 31 46 42 

Cohesiometer 379 374 369 

Percent Voids 3.3 7.6 -

(a) Caltrans criteria for medium-traffic applications. 
(b) Asphalt Institute (1962) criterion. 

38 31 

- -
- -

Acceptance 
7% 

Criteria 
Sulfide- (Medium 
Treated Traffic) 

5.3 5.8 6.3 

36 34 29 35 (min)<•> 

372 - - 50 (min)(b> 

- - - 4 (min) to 
8 (max)<•> 

(c) Asphalt Institute (1962) criterion; minimum value for Hveem Test, maximum value as listed for 
Marshall Test. Note that there is no maximum percent voids value for the Hveem Test in the 
Asphalt Institute (1962) criterion. 

Source: Means et al., 1995 . 

was below the minimum test limit criteria. However, samples from the 46 % mix (sulfide-treated) met 
the acceptable test limit criteria for the Hveem test. 

A decrease in the stabilimeter value was observed for the 7 % mix (untreated and sulfide­
treated) when the asphalt content was increased from 5.3 to 6.3%. The Caltrans test limit criterion 
was satisfied by the untreated grit with asphalt contents of 5.3 and 5.8%, whereas for the sulfide­
treated grit an asphalt content of 5.3% or less is required. Both types of grit (untreated and sulfide­
treated) for this asphalt-treated grit mixture met the cohesiometer test limit criterion. The percent 
voids test for the 7 % mix was not conducted. 

The K factors from the CKE test are presented in Table 4-4. Both untreated and sulfide­
treated grit for the 7 % mix meet the Cal trans criteria for Ki; and Kr- The computed ABR or optimum 

Table 4-4. Centrifuge Kerosene Equivalent Test for 7% Mix 

Acceptance 
Sulfide- Criteria 

Untreated Treated (Medium Traffic) 

K. factor 1.4 1.4 1. 7 (max)<•> 

Kr factor 1.1 1.3 1. 7 (max)<•> 

Surface area .of aggregate (ft2/lb) 34.2 29.5 -
Approximate bitumen ratio (ABR) 4.8% 4.8% -
ABR (corrected for AR 4000 asphalt) 5.8% 5.8% -

(a) Caltrans criteria. 
Source: Means et al., 1993a . 
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asphalt content after correcting for the asphalt type (AR 4000) was 5.8% for both untreated and 
sulfide-treated grit. This percent of asphalt content is within the range of the asphalt content used for the Hveem test that met the Caltrans test limits. 

4.4 Fate of Butyltin Compounds During Asphalt Process 

Butyltin compounds are present as paint chip components in the spent sandblasting grit. The fate of butyltin compounds during heating to make asphaltic concrete and the leach resistance of 
butyltin compounds in the asphalt to leaching were studied. 

A number of grit samples have been analyzed for butyltin compounds, including untreated grit, untreated and sulfide-treated grit heated to 325°F, and TCLP extracts of the untreated and 
sulfide-treated grit heated to 325°F. The analytical results are summarized in Table 4-5. 

The HPA grit contains low levels of butyltin compounds, including monobutyltin (MBT), 
dibutyltin (DBT), and tributyltin (TBT). Heating to 325°F, such as occurs during asphalt production, did not appear to degrade or volatilize the DBT compound. There is some evidence of removal of the MBT and TBT compounds. The TCLP extracts of the heated grit also show the presence of butyltin compounds. 

Table 4-5. Summary of Average Butyltin Analyses 

Butyltin Chloride Concentrations (mg/kg) 

Sample/Treatment Mono-

Untreated grit<•J 22.4 

Grit heated to 325°F(bl 
Untreated 7.8 
Sulfide-treated 8.2 

TCLP extracts of heated grits<•> 
Untreated 0.23 
Sulfide-treated 0.23 

Blanks for above 3 sets of analyses 0.23 

TCLP extract of untreated grit made ND 
into asphaltic concrete<c> 

TCLP extract of sulfide-treated grit 0.000464 
made into asphaltic concrete 

(a) Gas chromatography (GC) analysis. 
(b) Gas chromatography/mass spectrometry (GC/MS) analysis. 
(c) Hydride generation analysis. 
ND = not detected. 
Source: Means et al., 1993a, Table 1-4. 

4-5 

Di- Tri-

15.0 70.7 

31.6 13.9 
12.9 15.0 

1.18 0.18 
0.82 0.64 

0.01 0.003 

0.000096 0.000100 

0.000066 0.000100 
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The final test involved the analysis of TCLP extracts from untreated and sulfide-treated grit 
made into asphalt test specimens. The results are shown in the last two lines of Table 4-5. The 
butyl tin levels in these TCLP extracts are extremely low, in the nanogram per liter (part per trillion) 
range. Therefore, it appears that the butyltin compounds are being destroyed or transformed to a 
nonreleasable form when the spent sandblasting grit is processed with heated bitumen to form asphalt. 

4.5 Regulatory Significance of Treatability Results 

The results of the treatability tests indicate that recycling of spent sandblasting grit as aggregate 
in asphaltic concrete is a potentially effective and implementable management option. Both chemical 
leaching resistance and physical performance parameters were satisfactory for the 7 % grit mixture. 

The California Department of Toxic Substances Control (DTSC) regulatory chemical leach 
test requirements (CCR, Title 22, Chapter 11, Section 66261.24) also can be satisfied through dilution 
by selecting the appropriate asphalt/aggregate/grit mix. The 7% grit mix passes the chemical criteria 
limits by a margin that allows for some heterogeneity in the composition of the asphalt-treated grit. 
Physical tests have shown that the Caltrans or Asphalt Institute performance criteria can be met by 
selecting the appropriate asphalt/aggregate/grit mixtures and by varying the asphalt content in the 
mixture. 
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5.0 PILOT-SCALE ASPHALT MIXING AND PLACEMENT 

This section gives an overview of testing performed in previous projects to demonstrate the 
feasibility of recycling spent sandblasting grit and prepare small test sections to allow testing of the 
long-term effectiveness of the asphalt formulation . 

As discussed in the following sections, three asphaltic concrete test strips were laid on an 
existing stretch of road at HPA along Spear A venue between Morell and Cochrane Streets in 
November 1991. The long-term stability of these test strips was studied for several years (see Sec­
tion 6.0) to accumulate data on the leaching resistance and physical integrity of asphaltic concrete 
containing about 5 % spent sandblasting grit as part of the aggregate . 

5.1 Background Characterization at Pilot-Scale Test Strip Site 

The area where the test strips were laid was analyzed for background metals content to deter­
mine baseline metals concentration. Elevated levels of metallic contaminants might interfere with the 
long-term stability analyses done periodically to measure changes in the metal leaching resistance or 
content of the asphaltic concrete. 

Three background soil samples were collected from the surface adjacent to the edge of each 
planned test strip, resulting in nine samples total. The nine samples were collected in the area of the 
roadgrinding test strips along Spear Avenue between Home Avenue and Cochrane Street. Three 
additional samples were collected from on the hillside just parallel to the three long-term test strips 
located on Fisher A venue. Sampling locations are shown in Figure 5-1. Samples were collected 
using a stainless steel scoop and tested for TTLC Pb and Cu, STLC Pb and Cu, and TCLP Pb and Cr 
by a California-certified analytical testing laboratory. 

Based on the results in Table 5-1, it is apparent that several of the samples from the vicinity 
of Spear A venue and all three of the samples from the hillside adjacent to Fisher A venue contain ele­
vated levels of Cu and/or Pb, the principal metals in the asphalt-treated sandblasting grit. Therefore, 
in future sampling of the asphalt test strips for purposes of chemical analyses, asphalt cores will be 
washed thoroughly prior to analysis to remove any contaminated dirt. 

5.2 Hydrogen Sulfide Monitoring 

The sulfide-treated pile was monitored in the field for hydrogen sulfide (H2S). The grit in 
this pile had been treated with small amounts of sodium hydrosulfide during the stabilization/solidi­
fication demonstration of December 1989. During the excavation of the treated pile, a Gastech 
GX-91 H2S monitor was used to ensure that H2S concentrations did not pose a safety hazard to the 
sampling team. 

Levels detected at the bottom of the treated pile with the monitor probe just one inch above 
material ranged from 2 to 7 ppm, but dissipated quickly. The maximum level of H2S detected was 
0.5 ppm in the area of the personnel doing work near the excavation, compared to an action level of 
5.0 ppm. 
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Table 5-1. Chemical Data on Threshold Soils at Hunters Point Annex 

Sample 
Total (mg/kg) WET-soluble (mg/L) TCLP (mg/L) 

ID Cu Pb Cr Cu Pb Cu Pb 

BK-1 350 510 - 7.5 1.9 0.51 1.4 

BK-2 * * - 0.22 0.71 0.08 0.6 

BK-3 20 30 - 0.24 1.4 0.03 0.1 

BK-4 190 490 - 6.5 17 0.12 0.2 

BK-5 1,800 560 - 110 22 19 1.4 

BK-6 65 80 - 1.6 1.8 0.03 0.1 

BK-7 47 67 - 1.4 2.3 0.02 0.1 

BK-8 53 50 - 1.3 1.8 0.01 0.1 

BK-9 53 60 - 1.2 1.4 0.01 0.1 

BK-10 110 320 68 - - - -

BK-11 94 2,500 79 - - - -

BK-12 82 250 71 - - - -

* Insufficient sample available for analysis. 

5.3 Permits and Variances 

This pilot-scale field demonstration was conducted under a research and development (R&D) 
variance from California EPA, DTSC. A copy of that variance is provided in Appendix G. Also, 
the Bay Area Air Quality Management District (BAAQMD) issued an Experimental Exemption to 
cover field demonstration activities at the Reed and Graham, Inc. asphalt plant in San Jose. A copy 
of this exemption is provided in Appendix H. 

5.4 Grit Excavation at HPA and Transport to the Asphalt Plant 

The loading and transport of grit from HPA to Reed and Graham in San Jose took place on 
Wednesday, November 20, 1991 and involved several different parties. An equipment company was 
contracted to provide a water truck and operator to wet down the work area and minimize dust 
emissions during grit excavation and the movement of heavy equipment at HPA . 

The grit was loaded nearly to capacity into four 2.5-yd3-capacity material bins with closeable 
lids, two each for the untreated and treated grit. Pacific Environmental, Inc. provided the bins and 
the trucks and operators to transport the grit to the Reed and Graham asphalt plant. Battelle supplied 
the truck driver with a driver's packet which included an enlarged map of the route to the plant. The 
packet also included material safety data sheets for Cu and Pb powder and the results of chemical 
analyses performed on the sandblasting grit. Battelle staff also discussed any potential hazards 
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associated with the grit and answered questions for the driver. The truck transporting the material 

bins was a completely enclosed type with a rear door and hydraulic lift gate. Material bins were 

filled on the lift gate and then pushed into the truck and secured to the walls. A hazardous materials 

transportation manifest was not required per the R&D variance from DTSC. The driver was provided 

with a Bill of Lading stating pickup location, description of cargo, and destination. 

American Environmental, Inc. was contracted to excavate the grit because this firm had 

installed the tarpaulins and would be the best qualified to cut the tarpaulins and then repair them 

afterwards. A section of tarpaulin approximately 10 feet by 10 feet was removed from each of the 

two grit piles. Grit material was excavated and loaded into the material bins with a backhoe. The 

backhoe had an enclosed cab to protect the operator from fugitive dust. However, a filter cassette 

sampler was placed on the lapel of the backhoe operator's shirt to assess any exposure to inhalable 

metals. This sampler was run for the duration of the grit excavation and loading operation. The 

filter was analyzed for total Pb, Cu, and Cr. 

After the grit for the field demonstration had been satisfactorily loaded into the bins and the 

sampling and monitoring described in Section 5.1 and 5.2 were completed, the tarpaulins were 

resecured over the grit piles and the seams were heat-sealed to prevent infiltration of rain. The grit 

was successfully and uneventfully transported to Reed and Graham in San Jose. 

5.5 Grit Storage at the Asphalt Plant 

Upon arrival at the asphalt plant, the material bins containing grit were offloaded and placed 

in a low traffic area in one comer of the yard. Each bin was labeled with hazardous materials signs 

which identified the contents as Cu- and Pb-contaminated sand. A 3-inch-wide yellow caution ribbon 

was installed around the bins to isolate them from any usual plant activity in that area. The bins 

remained at this location until the screening operation took place. Empty bins were reloaded during 

the screening operation and stored at this same location until the grit was used in the production of 

asphaltic concrete on Saturday, November 23, 1991. 

5.6 Background Air Monitoring at the Asphalt Plant 

Several days prior to the screening operation and asphalt production, a background air moni­

toring test was performed on the premises of the asphalt plant to establish a baseline for fugitive dust 

emissions and contaminants already present in the ambient air. A portable weather station which indi­

cates wind speed, wind direction, and ambient temperatures was set up to obtain site-specific meteoro­

logical conditions. 

Three air monitoring and sampling locations were selected, two downwind and one upwind of 

the screening operation area (Photo 5-1). Each monitoring location was equipped with an optical dust 

monitoring instrument which reports a time-weighted average of fugitive dust emissions. 

One of the downwind monitoring locations was equipped with a filter cassette sampler that 

collects particulates on the filter, which was chemically analyzed for total Cu, Pb, and Cr. Back­

ground air data were collected for approximately 90 minutes. During that time several meteorological 

data points were also collected regarding wind speed, wind direction, and air temperature. Air moni­

toring results are recorded in Section 6.1 . 
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5.7 Screening Operation at Asphalt Hot Plant 

Prior to the screening operation, a meet­
ing was held with the employees that work at the 
asphalt hot plant and who would be involved in 
screening and/or asphalt production to discuss the 
safety aspects of the project. Battelle staff gave 
a brief history of the project at HPA and dis­
cussed health and safety concerns. A copy of the 
work plan was made available for employees to 
review. Several questions about personal safety 
and protective equipment required for handling 
were discussed. 

The screening operation was conducted 
on Friday, November 22, 1991 starting at about 
3:00 pm and continuing for approximately 
3 hours. Personnel involved in grit handling 
wore coveralls, hard hats, gloves, and half-face 
respirators. The screen was a conveyor-type 
feed with a feed hopper at one end and a %-inch 
vibrating screen at the other end. A material bin 
was chained into the bucket of a front-end loader 
and emptied into the feed hopper. The empty 
material bin was then taken to the opposite end 
of the screen and placed under a shoot through 
which the screened material would pass. The 
oversized reject material was vibrated off the top 
of the screen and collected in the bucket of a 
front-end loader. Polyethylene tarpaulins were 
placed on the ground under the entire screening 
area to contain any grit which spilled. When 

Photo 5-1. Locating air monitoring stations 
for the pilot-scale screening operation at Reed 
and Graham Asphalt Co., San Jose, 
California. 

everything was in place, the feed belt was started and the screening process was begun. The reject 
was rescreened at least two times to ensure that as much grit as possible passed through the screen. 
The material that didn't pass through the screen was placed into 55-gallon waste drums, and, after 

California EPA approval, transported back to HPA and stored inside a Navy warehouse . 

Air monitoring for particulates was conducted by Battelle during the screening operation 
(Photo 5-2). Asphalt plant employees wet down the area with water before any activities took place. 

Battelle set up three air sampling and monitoring stations, one upwind of the screen and two down­

wind of the screen. Each station was equipped with an optical dust monitoring instrument with a 
preset audible alarm level of 5 mg/m3 and particulate filters as well. The three filters were analyzed 
for total Cu, Pb, and Cr. A portable weather station was used to record site-specific meteorological 
data. A personal monitoring device was worn by the Reed and Graham employee who worked in the 
area of maximum fugitive dust emissions . 

Winds during the screening process were very slight. Samplers were turned on approximately 
15 minutes prior to the start of the screening. Hydrogen sulfide monitoring also was performed while 
screening the treated grit. 

5-5 



"' .. 
"' • .. 0 
-' 
~ -., 
ill ., 
11111 

Ill 

"' 
~ 

~ 

!! .. 
• 0 -.. 
ii ., 
• 
lit .. 
~ 
Ii ., .. 
"" ·~ ., .. .. 0 .. 
~ 

5.8 Asphalt Production at the Asphalt Plant 

The field demonstration was conducted on Saturday, November 23, 1991. The asphaltic con­
crete containing sandblasting grit was produced at the Reed and Graham asphalt plant starting around 
8:00 am Saturday morning, ending approximately 12:30 pm (see Photo 5-3). Ms. Jessie Schnell of 
California EPA, DTSC, observed the activities at the asphalt plant. After each batch was produced, 
the asphaltic concrete was transported immediately to HPA for paving. The elapsed time between 
production and paving was critical because the asphaltic concrete needs to be approximately 250°F or 
hotter for effective paving. The paving operation is described in Section 5. 9. 

Three different batches of asphaltic concrete test material were produced: 

• A control batch, containing only normal graded aggregate and no sandblasting grit, 
• Asphaltic concrete containing untreated sandblasting grit from HPA, and 
• Asphaltic concrete containing sulfide-treated sandblasting grit from HPA. 

The order of the production of the three batches was first control (at about 8:30 am), followed by 
untreated grit (at about 10:30 am), followed by treated grit (at about noon). The actual batching 
process required only 10 to 15 minutes per batch. 

Photo 5-2. Air monitoring for sulfide 
emissions . 

Approximately 30 tons of test asphaltic 
concrete was prepared per batch, shipped to HPA 
in two 15-ton-capacity end-dump trucks. After 
the two trucks were loaded (see Photo 5-4), the 
load was covered with a tarpaulin prior to trans­
port. The asphalt plant was then emptied of any 
excess material remaining in the mixer, approx­
imately 10 tons of excess material per batch. 
The excess material containing sandblasting grit 
was placed in two piles in an isolated part of the 
plant yard, and was sampled for chemical 
analysis of total and WET-soluble metals to 
determine if the grit could be crushed and 
recycled back into aggregate in a future paving 
application. The decision on how to dispose of 
this excess material was made in consultation 
with California EPA (see Section 6.5). 

Approximately 1.5 tons of sandblasting 
grit was incorporated into each of the two 30-ton 
batches of test asphalt, therefore corresponding to 
an average grit concentration of approximately 
5 % by weight. The concentration was actually 
slightly less than 5 % because some of the grit was 
incorporated into the 10 tons of excess asphalt 
heel in the mixer as noted above. An average grit 
loading of 7 % by weight was the target value; 
however, it proved difficult to accurately achieve 
this value during these short production runs, 

5-6 



' 
, 
,J 

,, 
; 

"' .., 
'1111 

... 
"' , 
~ 

!11111 
i -

"" .,; 

1111111 ,,, 

J ., .. .. 
" ... 
.,; 

._ 
-' 

~ .. .. 
"' 
--.. 
~ .. 

C 

0 

0 

Photo 5-3. Asphalt production at Reed and Graham Asphalt Co., San Jose, California during 
the pilot-scale demonstration. 

because the asphalt plant would normally produce hundreds of tons of asphalt per hour. During a 
longer production run or during normal full-scale processing, accurate grit metering into the asphaltic 
concrete would not be difficult to achieve after an initial calibration period . 

Other process information is as follows: 

• 5.3% target oil or bitumen content, 

• Normal 3/8" - graded aggregate mixture (apart from the added sandblasting grit), and 

• The target production temperature of 300°F, somewhat higher than normal to ensure 
adequate temperatures after the 1 ½-hour commute to HPA for paving. 

Each batch of asphaltic concrete was sampled by collecting approximately 5 gallons of loose 
asphalt material at the hot plant immediately after production. The loose material was later pressed 
into test pellets and cores under simulated paving compaction conditions, for chemical and physical 
properties measurements. Results are reported in Section 6.2 . 

Also, air monitoring for total fugitive dust using an optical dust monitoring instrument and 
for hydrogen sulfide was conducted during asphalt production. Hydrogen sulfide was monitored 
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Photo 5-4. Loading hot asphalt into trucks for transport to the site. 
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continuously at ground level by two different individuals during the processing of the sulfide-treated 
grit. At no time was there any hydrogen sulfide detected at the hot plant. The results of the fugitive 
dust monitoring are reported in Section 6.1 . 

A 30-ton batch of asphaltic concrete will provide sufficient material to pave approximately 
2,400 square feet of roadway at an average thickness of 2 inches. Each batch produced for this 
demonstration was used to pave two different test strips at HPA, one larger strip for long-term 
monitoring and one smaller strip for a roadgrinding air emissions test (see Section 6.4) . 

5.9 Roadway Application of the Asphalt Test Strips 

5.9.1 Introduction 

The asphaltic concrete test material was successfully transported to HP A without incident and 
was applied to six different test strips at HPA, as follows: 

• Two strips containing standard production (control) asphaltic concrete, 
• Two strips containing untreated sandblasting grit, and 
• Two strips containing sulfide-treated sandblasting grit. 
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Asphaltic concrete was applied to two 
different stretches of road at HPA (see 
Photo 5-5). The field activities and measure­
ments made during placement of the test strips 
are documented in Appendix I. Three of the six 
test strips ( one each of the asphaltic concrete 
control, untreated grit, and sulfide-treated grit) 
were laid for long-term physical and chemical 
testing. These strips were laid side-by-side 
extending the width of the road, and measure 
approximately 30 feet by 50 feet in area by 
2 inches deep. Their location is on the south end 
of Fisher A venue (Figure 5-1), close to the inter­
section of Spear Avenue. These test strips were 
sampled for physical and chemical properties 
measurements several days after application and 
will be resampled at approximate intervals of 
6 months for the next several years . 

The second series of three test strips was 
laid on Spear Avenue (Figure 5-1), near Build­
ing 302, just southwest of the intersection with 
Fisher Avenue. Each of these strips was laid in 
series on the northern side of the road and 
measures approximately 18 feet wide by 50 feet 
long by 2 to 2.5 inches deep. After approxi­
mately 6 months, a roadgrinding operation on 
these strips is planned to measure the release of 
fugitive dust and contaminants (see Section 6.4). 

5.9.2 Surface Preparation 

Photo 5-5. Laying the asphalt test strips for 
the roadgrinding test at Hunters Point Annex. 

Each test plot was prepared for application in the same manner as normal roads. The crew 
supervisor inspected each test plot for any failures that might exist and removed vegetation and dirt 
from the road surface where the test strips were to be installed. 

Traffic control barricades were set up to block off the test areas from local traffic, and the 

fire department and security at HPA were notified. A tack coat was applied to the test areas to ensure 
a bond between the old pavement and the asphaltic concrete overlay. An SS-lH asphaltic emulsion 

was applied at a rate of 0.10 gallon per square yard. Subgrade pavement surface temperatures were 
measured to ensure that the existing pavement was not too cool to pave. The subgrade pavement 
surface temperatures ranged between 55 and 57°F, which is acceptable . 

5.9.3 Asphalt Application 

Approximately 40 minutes after the tack coat application, the first two trucks from the asphalt 
plant arrived at HPA. The trucks contained the standard production (control) asphaltic concrete nor­
mally produced by the plant. The field engineer recorded temperatures of the asphaltic concrete at 
303°F in the first truck and 315°F in the second truck. 
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The first truck emptied its load into an automatic screen with a spread of 10 feet in width. 

The screen then began to apply asphalt to the long-term control pilot-scale test strip. Asphalt temper­
atures were measured during the initial lay and ranged from 247°F to 260°F. After the asphalt had 

been applied to the long-term test strip, the screen moved down to the roadgrinding operation test 

strip while a steel-wheeled roller began to compact the freshly laid asphalt. Breakdown rolling 
compacted the grit/asphalt to obtain the needed density. Then intermediate rolling was conducted to 
seal and densify the surface. The finish rolling provided a smooth road surface. Densities were 
checked using a nuclear densitometer which showed 95 % compaction on the long-term control test 

strip. Once the roller had finished on the long-term strip, the operator moved to the roadgrinding 
control test strip and repeated the rolling operation there. 

The first truck of asphaltic concrete containing untreated grit arrived shortly after noon at 
HPA. The second truck arrived soon thereafter. The first truck offloaded into the hopper of the 

automatic spreader, and the temperature of the asphaltic concrete was recorded at 296°F. The 
spreader began laying the untreated grit asphalt on the long-term test strip at Fisher A venue and was 
immediately followed by the roller. After the spreader completed its application of asphaltic concrete 
to the long-term strip, it immediately moved to the Spear Avenue grinding strip area and began appli­
cation there. Rolling continued at the long-term test strip. The field engineer followed the roller and 
recorded temperature data at several points, ranging from 260°F to 270°F, on the long-term test 
strip. As soon as the roller operator was finished rolling the untreated test strip he moved to the 
roadgrinding operation strip to roll the material which had just been applied by the spreader. The 
nuclear densitometer measured percent compaction of 95 to 96% on the long-term test strip. 

The asphaltic concrete containing sulfide-treated grit arrived at HPA at 14: 10 hours. The 
temperature of the asphaltic concrete taken from the spreader hopper was recorded at 303°F. Tem­
peratures of the treated grit asphalt after rolling ranged from 260° to 270°F. As soon as the long­
term test strip was completed, the roller moved to the roadgrinding area and began rolling the treated 
test strip. The test strips were inspected by the field engineer for smoothness and uniformity. 

After all rolling was completed, fog seal was applied to all the test strips. All asphalt appli­
cation activities were performed by Reed and Graham, Inc. and their contractors (see Photo 5-6). 

5.10 Sampling and Laboratory Analysis of Asphaltic Concrete Test Specimens 

In addition to the loose asphaltic concrete samples described in Section 5.8, asphalt core 

samples were collected from the long-term test strips several days after the asphaltic concrete was 

applied. Five undisturbed core samples were collected (five cores of each control, untreated, and 
sulfide-treated) from each long-term test strip in November 1991. A portable drilling machine along 

with a water-cooled diamond-tipped coring bit was used for core collection (see Photo 5-7). Core 

samples were collected in June 1993 and June 1994 to allow testing of long-term performance (see 
Sections 6.2 and 6.3). 

The asphaltic concrete test samples were analyzed for the following physical and chemical 
parameters in order to assess compliance with Caltrans and DTSC sandblasting grit recycling criteria: 

• Stabilimeter value 
• Cohesiometer value 
• Percent voids 
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Photo 5-6. Long-term test strip installed at Hunters Point Annex. 

• WET-soluble Cu and Pb 
• Total Cu and Pb 

All analyses were conducted by a California-certified laboratory. Results are discussed in 
Section 6.0. 
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6.0 PERFORMANCE TESTING OF PILOT-SCALE TEST STRIPS 

The section discusses the results of (1) the air monitoring activities that were conducted 
during different phases during the pilot-scale test, (2) the chemical and physical testing analyses con­
ducted on the three different test strips, (3) the regulatory compliance implications of the test results, 
(4) the methods used and results obtained in the roadgrinding test, and (5) analysis results from the 
excess asphalt remaining at Reed and Graham. Testing demonstrated that test strips did not degrade 
in leaching resistance or physical performance as a result of exposure to normal weather and traffic 
conditions. Compliance with regulatory requirements is discussed in Section 6.3. The roadgrinding 
test demonstrated that normal road repair activities on recycled grit paving would not generate exces­
sive airborne contaminant levels. The roadgrinding test is described in Section 6.4 . 

6.1 Air Monitoring Results During Pilot-Scale Asphalt Production 

During the pilot-scale field test at the asphalt hot plant from November 19 through Novem­
ber 23, 1991, a series of air monitoring tests were conducted. The tests were designed to assess the 
potential health impacts of dust generated by various activities associated with the production of the 
grit-containing asphalt. Tests were included to measure the background levels of windbome dust plus 
ambient concentrations of Cr, Cu, and Pb. These levels were compared to the concentrations from 
the process being monitored. Personal samplers were included to assess any potential for worker 
exposure for equipment operators. A portable meteorological monitoring instrument was used to 
collect site-specific wind speed and direction during the tests . 

A summary of the results is included in Table 6-1. The table includes (1) meteorological 
conditions as recorded on 2 days of ambient sampling; (2) ambient concentrations of Cr, Cu, and Pb as 
collected on filter samples both upwind and downwind at various distances and in one case an increased 
height above ground; (3) results of total dust concentrations as measured with an optical dust moni­
toring instrument; (4) results of the filter cassette analyses in the cab of the backhoe operator during 
excavation and loading of the sandblasting grit at HP A; and (5) dust concentration monitoring for one 
worker during the screening operation and two workers during asphaltic concrete production . 

The total dust concentrations were very low at both upwind and downwind locations. It should 
be noted that the wind speed was also low during the entire time period. Only the personal samplers 
showed any significant dust concentrations and these were orders of magnitude below the Occupational 
Safety and Health Administration (OSHA)-regulated values for worker inert dust exposures . 

The results for Pb, Cu, and Cr indicated that Pb, which is an ambient criteria pollutant, was 
consistently below the detection limits of the sampling method. Therefore, Pb exposure to workers or 
the surrounding population was insignificant under the conditions as tested . 

Cr was detected in all five of the filters analyzed. However, there was no difference between 
any of the downwind samples and the upwind samples, indicating no increases in the Cr concentra­
tions relative to the ambient air Cr concentrations in that area. 

Cu was the only metal that showed an increase in one of the downwind samples relative to the 
upwind samples. It was unusual that the downwind sampler at a closer distance from the screening 
process had a significantly lower Cu concentration that the sampler at a greater distance (Table 6-1). 

6-1 
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Table 6-1. Air Monitoring Data 

METEOROLOGICAL CONDITIONS 

TEST DATE: 19 Nov. 1991 22 Nov. 1991 
AVG. WIND SPEED: 1.8 mph (0.56 mis) 2.5 mph (1.1 mis) 
AVG. TEMPERATURE: 67°F (20°C) 60°F (16°C) 
AVG. WIND DIRECTION: West- 270° North-Northwest - 330° 

MONITORING/SAMPLER DATA 

Location Distance/ Sample Total 
Sampler (relative to Height Volume Dust Chromium Copper Lead 

Date I.D. to screen) (m) (m) (ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) 

Ambient Background Measurements 

19 Nov. 1991 440BK downwind 91 I 2 0.18 - - - -

19 Nov. 1991 M.R. 4440 downwind 91 I 2 - 0.00 - - -

19 Nov. 1991 442BK downwind 91 I 5 0.18 - 0.0017 0.0011 <0.011 

19 Nov. 1991 M.R. 4442 downwind 91 I 5 - 0.01 - - -

19 Nov. 1991 439BK upwind - - 0.16 - - - -
19 Nov. 1991 M.R. 4434 upwind - - - 0.00 - - -

Backhoe Operator During Grit Excavation and Loading at HPA 

20 Nov. 1991 HP-1 backhoe operator 0.21 - 0.0014 0.00095 <0.0095 

Dust Measurements During Grit Screening at Reed and Graham 

22 Nov. 1991 SCR-1 upwind 21 0.26 - 0.0016 <0.00077 <0.0077 

22 Nov. 1991 M.R. 4443 upwind 21 - 0.00 - - -

22 Nov. 1991 M.R. 4439 upwind personal - 0.42 - - -
22 Nov. 1991 SCR-2 downwind 38 I 2 0.27 - 0.0011 0.0078 <0.0074 

22 Nov. 1991 M.R. 4441 downwind 38 I 2 - 0.o7 - - -
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Table 6-1. Air Monitoring Data (continued) 

METEOROLOGICAL CONDITIONS 

TEST DATE: 19 Nov. 1991 22 Nov. 1991 

AVG. WIND SPEED: 1.8 mph (0.56 mis) 2.5 mph (1.1 mis) 

AVG. TEMPERATURE: 67°F (20°C) 60°F (16°C) 

AVG. WIND DIRECTION: West-270° North-Northwest - 330° 

MONITORING/SAMPLER DATA 

Location Distance/ Sample Total 
Sampler (relative to Height Volume Dust Chromium Copper Lead 

Date I.D. to screen) (m) (m) (ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) 

Dust Measurements During Grit Screening at Reed and Graham (Continued) 

°' I w 22 Nov. 1991 M.R. 4442 downwind personal - 0.00 - - -

22 Nov. 1991 SCR-3 downwind 15 0.26 - 0.0012 0.00077 <0.0077 

22 Nov. 1991 M.R. 4438 downwind 15 - 0.06 - - -

22 Nov. 1991 M.R. 4440 downwind 15 - 0.00 - - -

Dust Monitors on Workers During the Production of Asphalt at Reed and Graham 

23 Nov. 1991 M.R. 4441 hot plant personal - 0.11 - - -

23 Nov. 1991 M.R. 4443 hot plant personal - O.ol - - -

Average (all) - - - - 0.06 0.0014 0.0023 -

(s.d.) - - - - (0.12) (0.0003) (0.003) -
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However, there was no exceedance of the OSHA workplace level for Cu exposure in any of the 
samplers, including the personal sampler . 

6.2 Results of Long-Term Testing of Chemical and Physical 
Performance of Pilot-Scale Test Strips 

Chemical and physical tests were performed on the asphaltic concrete test specimens to deter­
mine compliance with California EPA "Use Constituting Disposal" policy criteria. A traffic count 
indicated that the traffic density on the inbound lane of the long-term test pavement was about 8 cars 
per hour. The results of these tests are provided below . 

6.2.1 Long-Term Leaching Resistance of Pilot-Scale Test Strips 

The three different types of asphalt were analyzed for total and WET-soluble Cu and Pb 
content to determine compliance with DTSC recycling criteria and also to calculate the average grit 
composition of the asphalt production runs containing untreated and treated grit. The analytical data 
are presented in Table 6-2. 

The total metal data in Table 6-2 were evaluated in comparison with the average total metals 
content of the grit in Section 2, Table 2-4, as an approach to calculating the weight percent of grit 
that was added to the untreated and treated grit test strips. In Section 5.8 it was indicated that the grit 
concentration was about 5 % , or slightly less based on the fact that approximately 1.5 tons of grit was 
incorporated into 30 tons or slightly more of asphaltic concrete. The weight percent grit content of 
the untreated or treated asphalt, A, was calculated from the following dilution calculation: 

[X-Y] * 100 = A 
z 

where X = the total Cu or Pb concentration in the asphaltic concrete test specimen 
(pellet or core, untreated or treated) from Table 6-2. 

Y = the total Cu and Pb concentration in the control asphaltic concrete test 
specimen (pellet or core, untreated or treated) from Table 6-2. 

Z = the mean total Cu or Pb concentration in the untreated or treated grit 
from Section 2, Table 2-4. 

The results of these dilution calculations are provided in Table 6-3, and show that the average grit con­
centration in the untreated asphaltic concrete was 4.5 ± 1.6 weight percent and in the treated asphaltic 
concrete was 5 .0 ± 1.4 weight percent. These values provide independent confirmation of the values 
estimated from the mass loading of sandblasting grit with the other asphaltic concrete ingredients . 

The pilot-scale test strips placed on the south end of Fisher Avenue (Figure 5-1) in November 
1991 remained in service. Three core samples were collected from each of the three test strips 
(untreated, sulfide-treated, and control) in June 1993. One year later, in June 1994, two additional 
core samples were cut from each of the three areas. These samples were analyzed for total and 
WET-soluble copper and lead. Core samples were collected for physical performance testing (see 
Section 6.2.2). The results for the June 1993 and June 1994 samples are shown in Tables 6-4 
and 6-5, respectively . 
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Table 6-2. Results of Metals Analyses from Recycled Grit Asphaltic Concrete 
Pilot Test Strips, November 1991 Sampling 

Total (mg/kg) WET-Soluble (mg/L) 

Sample ID Cu Pb Cu Pb 

Control Asphalt Core 21 3.0 0.008 0.050 
Control Lab Pellet 16 3.0 0.034 0.050 

Untreated Asphalt Core 93 17 1.2 0.056 
Untreated Lab Pellet 74 11 0.098 0.050 
Loose Untreated 110 20 1.8 0.050 

Sulfide-Treated Asphalt Core 62 10 0.69 0.097 
Sulfide-Treated Lab Pellet 93 13 0.20 0.050 
Loose Sulfide-Treated 76 9.8 0.42 0.07 

Source: Means et al., 1993b, Table 4-1. 

Table 6-3. Dilution Calculations for Detennining Weight Percent Grit Used 
in Asphaltic Concrete 

Total Threshold Limit Concentration 

(Y) (X) (Z) Estimated Percent 
Laboratory Control Laboratory Untreated Grit of Grit in 

Pellet Pellet Concentration Asphaltic Concrete 

Cu 16 mg/kg Cu 74 mg/kg 1,832 mg/kg 3.2%<•> 

Pb 3.0 mg/kg Pb 11 mg/kg 204 mg/kg 3.9%<•> 

Applied Applied Estimated Percent 
Control Untreated of Grit in 

Core Core Asphaltic Concrete 

Cu 21 mg/kg Cu 93 mg/kg 1,832 mg/kg 3.9%<•> 

Pb 3.0 mg/kg Pb 17 mg/kg 204 mg/kg 6.9%<•> 

Laboratory Laboratory Estimated Percent 
Control Sulfide-Treated of Grit in 
Pellet Pellet Asphaltic Concrete 

Cu 16 mg/kg Cu 93 mg/kg 1,300 mg/kg 5.9%(b) 

Pb 3.0 mg/kg Pb 13 mg/kg 160 mg/kg 6.3%(b) 

Applied Applied Estimated Percent 
Control Sulfide-Treated of Grit in 

Core Core Asphaltic Concrete 

Cu 21 mg/kg Cu 62 mg/kg 1,300 mg/kg 3.2%(b) 

Pb 3.0 mg/kg Pb 10 mg/kg 160 mg/kg 4.4%(b) 

(a) Mean grit concentration of asphaltic concrete containing untreated grit = 4.5% ±1.6%. 

(b) Mean grit concentration of asphaltic concrete containing treated grit= 5.0% ±1.4% . 
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Table 6-4. Results of Metals Analyses from Recycled Grit Asphaltic Concrete 
Pilot Test Strips, June 1993 Sampling 

Total (mg/kg) WET-Soluble (mg/L) 

Sample Cu Pb Cu Pb 

Untreated #1 70 18 0.69 0.14 
Untreated #2 98 19 1.3 0.088 
Untreated #3 90 22 0.21 0.23 

Sulfide-Treated #1 47 12 0.88 0.073 
Sulfide-Treated #2 85 14 0.44 0.18 
Sulfide-Treated #3 25 11 0.49 0.068 

Control #1 14 7.6 0.046 0.069 
Control #2 17 8.8 0.067 0.073 
Control #3 14 6.3 0.19 0.097 

Source: Means et al., 1993b, Table 2-7. 

Table 6-5. Results of Metals Analyses for Recycled Grit Asphaltic Concrete 
Pilot Test Strips, June 1994 Sampling<a> 

Total (mg/kg) WET-Soluble (mg/L) 

Sample Cu Pb Cu Pb 

Untreated #1 51 55 9.3 9.4 <0.2 0.079 <0.5 0.059 
Untreated #2 70 68 15 9.5 0.51 0.012 <0.5 0.069 

Sulfide-Treated # 1 36 50 10 12 <0.2 <0.01 <0.5 0.084 
Sulfide-Treated #2 39 55 8.8 10 <0.2 <0.01 <0.5 0.072 

Control #1 13 18 8.0 5.5 <0.2 <0.01 <0.5 <0.05 

Control #2 13 29 4.8 4.7 <0.2 <0.01 <0.5 <0.05 

(a) Left-hand column for each metal is inductively coupled plasma (ICP) analysis (Anlab, 8/94); 
right-hand column for each metal is graphite furnace analysis (Pace Mid-Pacific, 8/94) . 

6.2.2 Long-Term Physical Performance Testing of Pilot-Scale Test Strips 

Physical properties measurements were obtained to determine compliance of the grit­
containing asphaltic concrete with Cal trans standards. The physical properties test used was the 
ASTM D1560-81 (Hveem Method). Data collected from the Hveem Method include (1) bitumen or 
asphalt content, (2) stabilimeter value, (3) cohesiometer value, (4) test temperature, (5) density of 
asphalt-treated grit mixture, and (6) air voids ratio. The Hveem tests are described in Section 4.2.2. 
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Samples of asphalt were collected during manufacture of the control, untreated grit, and 

sulfite-treated grit asphalt for the pilot-scale test strip preparation in November 1991. One core 

sample was taken from each of the three long-term test strips shortly after the strips were laid. 

Results for the physical tests for standard asphaltic concrete (control), asphaltic concrete con­

taining untreated grit, and asphaltic concrete containing treated grit are presented in Table 6-6. A 

decrease in stabilimeter value was observed for the untreated and sulfide-treated field cores. These 

samples failed the minimum criteria for stabilimeter values for medium-traffic conditions; however, 

the laboratory-manufactured cores made from the same asphalt mixture meet the stabilimeter value 

criteria. The oil content in the field cores was observed to be higher than the oil content in the lab 

cores. The higher oil content in the field cores is believed to be caused from the tack coat and fog 

seal that were applied before and after asphalt application. Higher oil contents in test specimens will 

cause stabilimeter values to be lower. These oils will volatilize with time and the stabilimeter values 

for the untreated and sulfide-treated field cores are expected to increase and meet Caltrans specifica­

tions. This hypothesis was tested by collecting samples later to allow repetition of physical and chem­

ical analysis. Cohesiometer values and swell tests results for all the samples submitted exceeded the 

minimum test limit criteria. The percent voids values were lower than normally encountered, likely 

because of the high temperatures upon arrival at HPA and the prompt and thorough compaction 

through rolling. Such low percent voids values typically are associated with very-high-integrity 

asphalt and would not be viewed negatively but are not always achieved in the commercial paving 

industry because there is usually a greater extent of cooling between asphalt production and 

compaction . 

The long-term performance of asphaltic concrete made using spent sandblasting grit as a 

portion of the aggregate was determined by taking and testing additional core samples. Three core 

samples were collected from each of the test areas in June of 1993. Two more core samples were 

collected from each of the test areas in June of 1994. Cores also were collected for chemical testing 

(see Section 6.2.1). The test results from the long-term core samples from June 1993 and June 1994 

are shown in Tables 6-7 and 6-8, respectively . 

6.3 Compliance with California STLC and Physical Performance Criteria 

Calculations can be performed to determine compliance of the asphalt with California STLC 

requirements after subtracting the background contribution and correcting for the effect of dilution. 

Table 6-9 presents the results of the calculations for Pb in asphalt strips containing untreated grit. 

The average WET (leachable) Pb content of the untreated grit was 19 mg/L, compared to an STLC of 

5 mg/L. Therefore, the asphalt binder ingredients would need to immobilize the Pb by a factor of 

approximately four to bring the WET Pb content of the spent sandblasting grit in the asphaltic con­

crete to below 5 mg/L. Based on analysis of the core samples, the average WET Pb content of the 

sandblasting grit-containing asphaltic concrete was 0.13 mg/L, versus 0.07 mg/L for control asphalt 

specimens containing the same aggregate and oil contents, but no sandblasting grit, thus indicating a 

WET Pb content of 0.06 mg/L attributable of the sandblasting grit component of the asphalt. The grit 

content of the asphaltic concrete was 5.0%, indicating a dilution factor of 20 which, when multiplied 

by the background-corrected WET Pb content of the asphaltic concrete, yields 1.2 mg/L Pb. This 

value is well below the STLC criterion for Pb, 5 mg/L, thus indicating compliance with the criterion. 

Tables 6-12, 6-13, and 6-14 present similar calculations for Cu and Pb for asphaltic concrete samples 

containing both treated and untreated grit. In all cases, the STLC criteria have been met. The results 

for the June 1994 sampling are not included in this example calculation because the majority of the 

6-7 
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Table 6-6. Recycled Grit Asphaltic Concrete Physical Performance Tests, November 1991 Pilot Test Sampling 

Lab Sulfide-
. Lab Control Lab Untreated Sulfide- Treated Acceptance 

Test Performed Control Field Core Untreated Field Core Treated Field Core Criteria 

Percent Oil by Weight of Aggregate(%) 5.4 5.4 5.3 6.2 4.9 5.7 

Percent Oil by Weight of Mix(%) 5.2 5.1 5.0 5.8 4.7 5.4 

Maximum Theoretical Unit Weight 153.8 154.3 154.6 153.3 155.0 154.2 
(ASTM D-2041) (PCF) 

Laboratory-Compacted Unit Weight (PCF) 150.8 149.6 150.7 150.5 150.6 151.3 

Percent Voids (%) 1.9 3.0 2.6 1.9 2.9 1.9 4 (min)(-)8 (max)<•> 

Hveem Stabilimeter Value 36 41 39 27 37 29 35 (min)<h> 

Compacted Appearance of Hveem Specimens flushing sit. flushing flushing flushing flushing flushing 

Swell (CA 305) (in) 0.000 0.000 0.000 0.000 0.000 0.000 0.030 in (max) 

Cohesiometer (CA 306) 430 494 406 420 476 425 50 (min)<c) 

(a) Asphalt Institute (1962) criteria; minimum value for Hveem test, maximum value as listed for Marshall test. Note that there is no maximum % voids value 
for the Hveem test in the Asphalt Institute (1962) criteria. 

(b) Caltrans criterion for medium-traffic applications. 
(c) Asphalt Institute (1962) criteria. 
PCF = pounds per cubic foot. 
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Table 6-7. Recycled Grit Asphaltic Concrete Tests, June 1993 Pilot Test Sampling 

Sulfide- Sulfide- Sulfide- Acceptance 

Test Performed Control #1 Control #2 Control #3 Untreated #1 Untreated #2 Untreated #3 Treated #1 Treated #2 Treated #3 Criteria 

Percent Oil by Weight of 5.8 6.2 6.1 5.9 5.4 6.0 6.1 6.6 6.2 

Aggregate ( % ) 

Percent Oil by Weight of 5.5 5.8 5.8 5.6 5.2 5.6 5.7 6.2 5.8 

Mix(%) 

Maximum Theoretical 154.5 153.7 154.6 155.0 155.6 155.2 154.7 153.7 154.1 

Unit Weight 
(ASTM D-2041) (PCF) 

Laboratory-Compacted 150.1 150.5 151.2 150.6 150.8 150.8 150.3 151.1 151.8 

Unit Weight (PCF) 

Percent Voids(%) 2.8 2.1 2.2 2.8 3.1 2.8 2.8 1.7 1.5 4 (min)(-) 8 (max)<•> 

Hveem Stabilimeter 37 22 32 41 35 32 32 21 17 35 (min)<•> 

Value 

Compacted Appearance moderate flushing & flushing moderate very slight moderate flushing flushing & flushing & 

of Hveem Specimens flushing pumping flushing flushing flushing pumping pumping 

Swell (CA 305) (in) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 in (max) 

Cohesiometer 542 343 503 505 455 480 405 377 155 50 (min)"> 

(CA 306) 

(a) Asphalt Institute (1962) criteria; minimum value of Hveem test, maximum value as listed for Marshall Test. Note that there is no maximum percent voids value for the Hveem test 

in the Asphalt Institute (1962) criteria. 
(b) Caltrans criterion for medium-traffic applications. 
(c) Asphalt Institute (1962) criteria. 
PCF = pounds per cubic foot. 
Source: Means et al., 1993b, Table 2-9. 
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Table 6-8. Recycled Grit Asphaltic Concrete Physical Perf onnance Tests, June 1994 Pilot Test Sampling 

Sulfide- Sulfide-

Test Performed Control #1 Control #2 Untreated #1 Untreated #2 Treated #1 Treated #2 Acceptance Criteria 

Percent Oil by Weight of 5.4 6.1 5.1 5.9 5.5 5.3 

Aggregate(%) 

Percent Oil by Weight of Mix 5.2 5.8 49 5.6 5.2 5.0 

(%) 

Maximum Theoretical Unit 155.7 153.8 155.6 154.9 155.9 155.3 

Weight (ASTM D-2041) 
(PCF) 

Laboratory-Compacted Unit 149.0 151.1 150.9 149.2 151.9 150.2 

Weight (PCF) 

Percent Voids(%) 4.3 1.8 3.0 3.7 2.5 3.3 4 (min)(-)8 (max)<•> 

Hveem Stabilimeter Value 41 28 40 45 40 45 35 (min)<b) 

Compacted Appearance of stable flushing & slight flushing stable flushing slight flushing 

Hveem Specimens pumping 

Swell (CA 305) (in) 0.000 0.000 0.000 0.000 0.000 0.000 0.030 in (max) 

Cohesiometer (CA 306) 402 220 331 460 487 495 50 (min)«> 

(a) Asphalt Institute (1962) criteria; minimum value for Hveem test, maximum value as listed for Marshall test. Note that there is no maximum percent 

voids value for the Hveem test in the Asphalt Institute (1962) criteria. 

(b) Caltrans criterion for medium-traffic applications. 
(c) Asphalt Institute (1962) criteria. 
PCF = pounds per cubic foot. 
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Table 6-9. Calculations for Pb in Aspbaltic Concrete Test Strips Containing Untreated Grit 

Mean Total Pb Content of Grit 204 mg/kg 

Mean WET Pb Content of Grit 19 mg/L 

A) WET Pb Content of Asphalt Test Strips (average of 4 values for field cores 0.13 mg/L 

from 1991 and 1993 sampling) 

B) WET Pb Content of Control Asphalt Test Strips (average of 4 values for field 0.07 mg/L 

cores from 1991 to 1993 sampling) 

C) Background-Corrected WET Pb Content of Asphalt Test Strips (A-B) 0.06 mg/L 

D) Dilution Factor - Untreated Test Strips 20 

E) Dilution-Corrected WET Pb Content of Asphalt Test Strips (C x D) 1.2 mg/L 

F) STLC for Pb 5.0 mg/L 

Table 6-10. Calculations for Cu in Aspbaltic Concrete Test Strips Containing Untreated Grit 

Mean Total Cu Content of Grit 1,832 mg/kg 

Mean WET Cu Content of Grit 144 mg/L 

A) WET Cu Content of Asphalt Test Strips (average of 4 values for field cores 0.85 mg/L 

from 1991 and 1993 sampling) 

B) WET Cu Content of Control Asphalt Test Strips (average of 4 values for field 0.10 mg/L 

cores from 1991 to 1993 sampling) 

C) Background-Corrected WET Cu Content of Asphalt Test Strips (A-B) 0.75 mg/L 

D) Dilution Factor - Untreated Test Strips 20 

E) Dilution-Corrected WET Cu Content of Asphalt Test Strips (C x D) 15 mg/L 

F) STLC for Cu 25 mg/L 

analyses indicated leachable Cu and Pb concentrations below the detection limit. The results for June 

1994 showed no significant change in total metal content and a possible reduction in copper and lead 

leachability. The decrease in metal leachability may be due to slow changes in the physico-chemical 

form of the metals, i.e., gradual immobilization of Cu and Pb in the asphalt matrix. 

The long-term pilot-scale testing indicates that the use of the sandblasting grit in asphalt 

paving is a viable option under the California waste management memo (Appendix C). The sand­

blasting grit provides value as aggregate in the asphalt while the asphalt assists in immobilizing metal 

contaminants. 
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Table 6-11. Calculations for Pb in Asphaltic Concrete Test Strips 
Containing Sulfide-Treated Grit 

Mean Total Pb Content of Grit 

Mean WET Pb Content of Grit 

A) 

B) 

C) 

D) 

E) 

F) 

WET Pb Content of Asphalt Test Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

WET Pb Content of Control Asphalt Test Strips (average of 4 values for field 
cores from 1991 to 1993 sampling) 

Background-Corrected WET Pb Content of Asphalt Test Strips (A-B) 

Dilution Factor - Untreated Test Strips 

Dilution-Corrected WET Pb Content of Asphalt Test Strips (C x D) 

STLC for Pb 

Table 6-12. Calculations for Cu in Asphaltic Concrete Test Strips 
Containing Sulfide-Treated Grit 

Mean Total Cu Content of Grit 

Mean WET Cu Content of Grit 

A) WET Cu Content of Asphalt Test Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

B) WET Cu Content of Control Asphalt Test Strips (average of 4 values for field 
cores from 199.1 to 1993 sampling) 

C) Background-Corrected WET Cu Content of Asphalt Test Strips (A-B) 

D) Dilution Factor - Untreated Test Strips 

E) Dilution-Corrected WET Cu Content of Asphalt Test Strips (C x D) 

F) STLC for Cu 

160 mg/kg 

11.1 mg/L 

0.10 mg/L 

0.07 mg/L 

0.03 mg/L 

22 

0.66 mg/L 

5.0 mg/L 

1,300 mg/kg 

55.5 mg/L 

0.63 mg/L 

0.10 mg/L 

0.53 mg/L 

22 

11.7 mg/L 

25 mg/L 

Several performance parameters are tabulated as a function of time to allow examination of 
the effects of weathering on asphaltic concrete made with untreated grit (Table 6-13) and treated grit 
(Table 6-14). The general trend is as expected showing a slow decrease in percent oil while percent 
voids and Hveem stabilimeter values increased. Stabilimeter values were within the test limit criteria 
for asphalt made from both types of grit for all of the June 1994 samples. The percent voids were 
still low but, as discussed in Section 6.2, the low percent voids is reasonable given the asphalt tem­
perature at the time of placement and is not an indicator of poor quality asphalt. The trend of all 
physical performance parameters indicates good quality paving showing normal weathering and aging 
effects. 
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Table 6-13. Comparison of Physical Performance Data for Asphaltic Concrete 
Made with Untreated Grit 

November 1991 

Percent Oil by Weight of Mix(%) 

Percent Voids ( % ) 

Hveem Stabilimeter Value 

Swell (CA 305) (in) 

Cohesiometer (CA 306) 

(a) Average of three values (Table 6-7). 
(b) Average of two values (Table 6-8) . 

5.8 

1.9 

27 

0.000 

420 

Averaged Long-Tenn Results 

June 19931a> June 19941b> Acceptance Criteria 

5.5 5.3 

2.9 3.4 4 (min) 8 (max) 

36 42.5 35 (min) 

0.000 0.000 0.030 (max) 

480 400 50 (min) 

Table 6-14. Comparison of Physical Performance Data for Asphaltic Concrete 
Made with Sulfide-Treated Grit 

November 1991 

Percent Oil by Weight of Mix ( % ) 

Percent Voids ( % ) 

Hveem Stabilimeter Value 

Swell (CA 305) (in) 

Cohesiometer (CA 306) 

(a) Average of three values (Table 6-7). 
(b) Average of two values (Table 6-8). 

5.4 

1.9 

29 

0.000 

425 

Averaged Long-Tenn Results 

June 19931a> June 19941b> Acceptance Criteria 

5.9 5.2 

2.0 2.9 4 (min) 8 (max) 

23 43 35 (min) 

0.000 0.000 0.030 (max) 

312 491 50 (min) 

6.4 Roadgrinding Test Activities and Results 

Recycling asphaltic concrete paving is a common practice in the United States. In 1992, for 

example, more than 12,000,000 tons of asphalt was ground and reused for new paving (ARRA, 

1994). Asphalt paving recycling requires breaking or grinding the old road surface, an operation that 

generates dust. Grinding old pavement made from asphalt containing spent sandblasting grit as part 

of the aggregate raises concerns about possible elevated metal levels in dust generated by the road­

grinding operation. 

6.4.1 Roadgrinding Test Methods 

On July 13, 1993, a test was conducted to determine the quantity and metal composition of 

dust emissions generated from asphaltic concrete paving material during roadgrinding operations. The 
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roadgrinding test indicated that there is no difference in metal contaminant exposures experienced by 

the grinder operator between the dust generated from the control strips and strips containing the 

sulfide-treated or untreated grit and, in all cases, the Cu, Cr, and Pb exposures are well below 

prescribed limits . 

Three asphaltic concrete test strips were produced and laid at HPA in November 1991 for 

subsequent use in the roadgrinding test (see Section 5.9). Two of these strips were produced using 

each of the two different types of sandblasting grits produced at HPA, i.e., untreated grit and sulfide­

treated grit, as part of the aggregate. The third test strip, a control, was produced out of normal 

aggregate materials used in paving. Figure 6-1 shows the layout of the three IO-ft-wide by SO-ft-long 
strips on the western edge of Spear A venue just north of the intersection of Cochrane Street. 

On July 19, 1993, the standard roadgrinding operation used to remove old or deteriorating 

asphaltic concrete prior to repaving was simulated (see Photo 6-1). The simulation involved the 

following steps: 

1. A mechanical planing machine removed the approximately 2-in-thick lifts of test strip 

material. 

2. A sweeping machine collected the debris for recycling to an asphalt plant for use as 
aggregate in future paving operations. 

The simulation was conducted by Anrak Inc. of San Carlos, California, a major Bay-area construction 

firm. 

Aerosol and dust measurements were taken with aerosol collection apparatus during the simu­

lated grinding and sweeping. Measurements in the immediate area of the roadgrinding apparatus and 

operator as well as at two different points downwind from the operator were taken to determine per­

sonal and residential exposure potential. A meteorological station was installed to monitor wind speed 

and direction (see Photo 6-2). One upwind measurement was taken to establish a baseline. Analyses 

included total dust by mass and the total Cu, Cr, and Pb contents of the dust. The analytical data 

were modeled to evaluate the potential occupational and public risk of exposure to grinding asphalt 

containing low levels of sandblasting grit. Risks to potential receptors were characterized and 

evaluated in terms of regulatory exposure thresholds. 

6.4.2 Roadgrinding Test Results 

6.4.2.1 Personal Exposure Monitoring. Table 6-15 shows the aerosol mass concentrations 

and metals concentrations measured during the roadgrinding simulation. Measurable dust levels were 

collected when the roadgrinder operator's breathing zone was monitored. The concentrations of all 

three metals (Cr, Cu, and Pb) were below detection limits. The total dust concentrations measured 

with the personal sampler during grinding of the three strips were 6.2, 12.2, and 16.3 mg/m3• These 

concentrations can be compared to the upwind particulate concentration of 0.2 mg/m3• Variations in 

the microclimate of the grinder operator during the short sampling periods may have resulted in the 

substantial short-term variations in exposure levels to dust concentrations. For a longer sampling 

period, such as an 8-hour shift, these variations would be greatly reduced, eliminating the possibility 

that these variations were caused by any differences in the asphalts processed. 
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Photo 6-1. Roadgrinding operations at Hunters Point Annex test strips. 

The total dust concentration values measured would indicate that worker exposure could 
exceed the threshold limit value (TL V) for dust ( 10 mg/m3) for any of the test strips processed, if 
grinding operations were continuous through an 8-hour shift. 

Actually exceeding the total dust TLV in normal practice is, however, unlikely due to the 
following two factors: 

1. The sampling was conducted only during the actual grinding operation and cannot be 
extrapolated to a complete work shift without accounting for the fact that the grinding is 
intermittent. Intermittent grinding presumably would result in a lower average exposure 
for the operator during an 8-hour shift . 

2. The results presented here are greatly affected by the prevailing wind conditions. The 
ambient meteorological conditions for this test were not unusual, but extrapolation to 
exposures under other conditions is not reliable. 

Direct measurement of the metal exposure experienced by the roadgrinder operator was not 
possible. However, it was possible to estimate the concentrations of Cr, Cu, and Pb received by the 
operator. One can reasonably assume that the metals content of the particles collected by the down­
wind high-volume sampler is the same as that for the particles collected by the personal sampler, 
because both are collecting emissions from the same sources. With that assumption, the average Cr, 
Cu, and Pb fraction measured on the high-volume samples can be used to estimate the metal 
concentrations for the personal sampler. The average fractions of the metals in the particle samples 
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Photo 6-2. Meteorological monitoring during roadgrinding test at Hunters Point Annex . 

collected on the "truck" and downwind high-volume samplers were Cr = 2.2 E-4, Cu = 1.7 E-4, 
and Pb = 1.1 E-4. The estimate the metals concentrations from the peroneal sampler, the total dust 
concentration values were multiplied by these factors. This calculation yields an average exposure 

level of Cr = 2.5 µg/m3, Cu = 2.0 µg/m3, and Pb = 1.3 µg/m3. 

To provide a frame of reference, these exposure values can be compared to the time-weighted 

average (TWA) exposure limits of 1 mg/m3 for Cr dust and for Cu dust, and 50 mg/m3 for Pb dust. 

Clearly, the measured exposure values are well below the prescribed limits. 

Finally, it should be noted that no difference was detected between the metal exposures 

received by the grinder operator and the dusts generated from the control asphalt and from the strips 

containing treated or untreated grit. 

6.4.2.2 Residential Exposure Potential. The 3-hour average total dust mass concentration 

upwind of the grinder due to the grinding of the treated strip was approximately the same as that 

measured downwind of the control and untreated strips. The grinding of the strip made with sulfide­

treated grit in the aggregate resulted in a noticeably higher (about 1 order of magnitude) total dust 

concentration downwind of the grinder. However, the downwind sampler was located much closer to 

the sulfide-treated grit strip than to either the control strip or the untreated grit strip. The truck 

samples resulting from all three strips indicate 1.5 mg/m3 of total dust concentration of roughly 

6 meters from the source. However, for the control strip, the test operator believes that the truck was 

not positioned as well for collection of dust emissions as it was for the samples from the other two 
strips. 
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Table 6-15. Aerosol Mass Concentrations and Metals Concentrations Measured During Roadgrinding Operations 
at Hunters Point Annex, 19 July 1993 

Asphalt Total 
Test Mass Volume 
Strip Test# Filter1•> (mg) (ml) 

Control l T 61 20 23.8 
l D 62 2.4 26.9 
1 P 21 0.305 0.0495 

Untreated 2 T 64 33.6 22.3 
2 D 65 7.4 20.2 
2 P 22 0.439 0.0269 

Sulfide- 3 T 67 33.5 22.3 
Treated 3 D 66 31.4 20.2 

3 U 63(b) 37.1 188 
3 P 23 0.437 0.0357 

(a) P = Personal; T = Truck; D = Downwind; U = Upwind. 
(b) The upwind filter sampled throughout the three test periods. 
(c) All metals below detection limits on all personal filter samples. 

Mass 
Concentration Chromium Copper Lead 

(mg/ml) (µg/ml) (µg/ml) (µg/mJ) 

0.8 0.304 0.096 0.062 
0.1 0.062 0.060 0.027 
6.2 No<c> ND(c> No<c> 

1.5 0.105 0.132 0.069 
0.4 0.040 -0.013 0.026 

16.3 ND(c> ND(c> No<c> 

1.5 0.102 0.132 0.105 
1.6 0.126 0.179 0.222 
0.2 0.011 0.048 0.052 

12.2 ND<c> ND<c> ND(c> 

• l j " ~ 

() 
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Upwind samples were used to indicate the background concentrations of the three metals (Cr, 

Cu, and Pb) to determine their concentrations resulting from roadgrinding. In all cases, the metal 

concentrations were so low that the high-volume filter segments had to be resubmitted for analysis to 

obtain detectable masses. The truck samples indicate a slightly higher chromium level in the control 

strip, but otherwise there is not much difference in the dust emissions from the three strips. 

A model using simple Gaussian plan dispersion was set up to calculate the metals concentra­

tions in areas surrounding the roadgrinding operations. The Gaussian model for a ground-level con­

. centration from a continuous source, which in this case is the roadgrinder, is as follows: 

where x = concentration, g/m3 

x = downwind distance to a receptor, m 
y = crosswind distance to a receptor, m 
Q = uniform emission rate, g/s 

uy,uz = horizontal and vertical dispersion coefficients, which are functions of x and 
atmospheric stability class, m (from Table 6-16) 

u = mean wind speed, mis. 

Based on calculations using the Gaussian dispersion equation and concentration measurements from 

the downwind high-volume sampler, the continuous source used in the model is set conservatively at a 

constant 1 gram of airborne dust per second. 

The Gaussian model can be used to determine the metals concentrations as a function of the 

downwind distance, x, as well as the crosswind distance, y, of the receptor to the source. Figure 6-2 

shows the dust concentrations for a receptor located 50 m downwind from the source for a wind 

velocity of 5 mis calculated using the Gaussian model. Note that when the receptor is directly down­

wind of the source (y = 0), the concentration is highest. Because the source (roadgrinder) is not 

fixed, but is a likely receptor, the concentration versus distance curve can be used to calculate an 

average dust exposure in mg/m3• The calculated average is 95 % of the total area under the curve 

divided by the distance y over which this area occurs. 

By taking the maximum of each metal's percentage of dust concentration from the truck and 

downwind samplers for all three strips, and by calculating the average dust exposures for different 

Table 6-16. Calculated Source Strengths for Pasquill Stability Classes Band C 

Test Distance Class B 
Qb 

Class C 
QC 

Strips (m) lly (m) 11, (m) (mg/s) lly (m) u. (m) (mg/s) 

Control 59.8 10.2 6.6 630 8 4.5 340 

Untreated 44.5 9 4.9 1,700 6.2 3.5 850 

Sulfide-treated 29.3 6 3.3 3,200 4.3 2.4 1,700 
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Figure 6-2. Dust Concentrations (mg/m3) for a Receptor Located 50 m Downwind from the Source for a Wind Velocity of 5 mis. 
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values of downwind distances, the amounts of metals concentrations may be determined. The maxi­

mum percentages of dust concentrations for Cu, Cr, and Pb were experimentally determined to be 

0. 060 % , 0. 062 % , and 0. 027 % , respectively. By applying these percentages to the average dust 

exposures over varying downwind receptor distances, assuming uniform velocities of 2 and 5 mis, 

and by calculating the 8-hour TW As for the concentrations of each of the metals, the graphs shown in 

Figures 6-3 and 6-4 were produced. It is evident from these figures that the computed average 

exposures for all three metals fall well below the regulation 8-hour TWA exposures. To display the 

metals concentrations on a per ton of ground asphalt basis, the graphs were normalized as shown in 

Figures 6-5 and 6-6. These normalized curves assume a grinder with a width of 10 feet and a lift of 

2 inches that has ground a 50-foot strip of asphalt, as was the case in the experiment. 

6.4.3 Implications of the Roadgrinding Test 

In measurements of personal exposure to the roadgrinder operator, the total dust concentra­

tions during grinding of all three of the strips were higher than the upwind particulate concentration 

of 0.2 mg/m3• The total dust exposure was higher during grinding of the control test strip, but the 

variation is more likely to be due to wind conditions than to any difference in the asphalts processed. 

The variations of the microclimate of the grinder operator during the short sampling periods result in 

substantial short-term variations in exposure levels. For a longer sampling period, such as an 8-hour 

shift, much less variation would be seen. 

The total dust concentration values measured indicate that worker exposure could exceed the 

TLV for dust (10 mg/m3) during grinding operations for any of the asphalts processed, if the grinding 

proceeded continuously for a full 8-hour shift. The total dust concentration results cannot be extrapo­

lated to a complete work shift without accounting for the fact that the grinding is intermittent, because 

the sampling was conducted only during the actual grinding operation (see Photo 6-3). Intermittent 

operation would result in a lower average exposure for the operator during an 8-hour shift. Further­

more, the results presented here are greatly affected by the prevailing wind conditions. Although the 

ambient meteorological conditions for this test were not unusual, extrapolation to exposures under 

other conditions would not be reliable. 

There was no difference in the metal exposures experienced by the grinder operator between 

the dusts generated from the control asphalt and those strips containing the treated or untreated grit, 

and the estimated concentrations of Cu, Cr, and Pb received by the operator are well below the pre­

scribed limits. 

In the measurements and calculations of residential exposure potential, although the 3-hour 

average total dust mass concentration upwind of the grinder was approximately the same as that 

measured downwind of the control and untreated strips, the grinding of the treated strip results in a 

noticeably higher total dust concentration downwind of the grinder. The difference may be attributed 

in part to the fact that the downwind sampler is much closer to the treated strip than to either the 

control strip or the untreated strip. As for the truck samples, the truck may not have been positioned 

as well for collection of dust emissions as it was for the other two strip's samples. 

The analytical results of the calculations showed that when the receptor is directly downwind 

of the source, the concentration is highest. When the curve was modified to give an average dust 

exposure for a non-fixed source, the computed average exposures for all three metals also fell well 

below the regulatory 8-hour TWA exposures. 
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Photo 6-3. Monitoring operations during the roadgrinding test at Hunters Point Annex . 

6.5 Analysis of Excess Asphalt Piles From the Pilot-Scale Test 

Approximately 12 tons of excess asphaltic concrete was generated during the demonstration 

for the asphalt containing untreated sandblasting grit and approximately 10 tons was produced during 

the demonstration run for the treated sandblasting grit. Because the excess asphaltic concrete was sus­

pected to contain low levels of sandblasting grit, it was stockpiled at a remote location on the Reed 

and Graham yard and chemically analyzed for total WET-soluble Cu and Pb content. The results 
(Table 6-17) show low levels of metals, well below the TTLC and STLC thresholds . 

Based on the chemical analyses, Bob McCormack of California EPA DTSC approved the 

transfer of the excess asphaltic concrete into the general scrap asphalt pile at Reed and Graham on 

March 17, 1992. The scrap asphalt was eventually ground and recycled back into fresh asphalt as 

coarse aggregate. 

Table 6-17. Metal Analysis of the Excess Asphaltic Concrete Piles 

Total (mg/kg) WET-Soluble (mg/L) 

Sample Cu Pb Cu Pb 

Excess asphalt with untreated grit 110 20 1.8 <0.05 

Excess asphalt with sulfide-treated grit 76 9.8 0.42 0.07 
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7.0 FULL-SCALE MIXING AND PLACEMENT OF ASPHAL TIC CONCRETE 

This section describes the process activities, test methods, and results, of the full-scale field 

demonstration of recycling spent sandblasting grit into asphaltic concrete. Preparation of the spent 

sandblasting grit was performed at HPA in June 1994. Use of the grit in paving operations occurred 

between June 1994 and October 1995. 

7.1 Identification of a Plant for Full-Scale Field Demonstration 

A commercial hot-mix asphalt paving contractor was needed to participate in the full-scale 

field demonstration. The first criteria for the paving contractor were a willingness and an ability to 

efficiently and responsibly handle most or all of the 4,000 yd3 of spent sandblasting grit at HPA at a 

reasonable cost per ton. It was also desirable to minimize the transportation distance from HP A to 

the paving facility. 

More than 40 candidate contractors were identified by review of business directories for the 

area around HPA. The candidates were contacted by phone to determine their interest in and ability 

to participate in the field demonstration. The 27 companies actually contacted but not chosen are 

listed in Appendix J. The contractor review process led to selection of the Orland Asphalt plant of 

Jaxon Enterprises, Inc. The Navy, Battelle, and Jaxon Enterprises completed an extensive program 

of regulatory interaction to obtain the permits required for the full-scale field demonstration. Regula­

tory compliance activities are described in Section 3.0. 

The first step in preparing for the field demonstration was to develop and test a formulation 

for asphaltic concrete containing spent grit with the materials and processes used at Orland Asphalt. 

Orland Asphalt, in conjunction with Caltrans, prepared asphalt core samples containing HPA sand­

blasting grit. Two cores each were prepared containing 5 % untreated grit and 5 % sulfide-treated grit, 

and one core was prepared containing no grit to serve as a control. The cores were analyzed for total 

and WET-soluble Pb and Cu content by two different California-certified analytical laboratories, and 

the results, similar to those described in Tables 6-9 through 6-12, show compliance with Cal EPA 

recycling criteria. 

7 .2 Full-Scale Grit Handling, Screening, and Transport 

Spent sandblasting grit was screened at HP A in preparation for transfer to Orland Asphalt. 

The screening operation was conducted from June 1, 1994 to June 14, 1994. Grit was collected by a 

vacuum truck (see Photo 2-3) from eight small piles (see Table 2-1) for processing along with grit 

from the untreated and sulfide-treated piles. The conveyors, screen, and air monitors were set up 

near the larger grit piles, as shown in the general arrangement plan view (Figure 7-1). Grit was 

removed from a pile with a front-end loader and dropped through a grizzly to remove oversize debris 

prior to loading on a conveyor (see Photo 7-1). The conveyor lifted the grit and discharged to the top 

of a screen. Oversize material rolled off the top of the screen while acceptable grit fell through to be 

collected by the second conveyor (see Photo 7-2). The screen was selected to pass material with a 

particle size under 1h-inch. The second conveyor was periodically pivoted around the screen to 

distribute the screened grit. The configuration of the screening apparatus is shown in Figure 7-2. 
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Figure 7-1. General Arrangement Plan View of the Sandblasting Grit Screening and Air Monitoring Equipment 

0 

GAIT5Cmt 



1111111 -
1!1111 -
411111 -
tllll! .. .. 
w 

'111111 .. .. .. 
111111 .. 
1111 .. 
1111111 -
'111111 

tit .. 
1111 .. 
• 
"" .. 
'Ill -., 
11111 

1111 .. 
1111111 

-' 
1111 .. 

C 

0 

0 

l 

Photo 7-1. Debris pile left over from screening operations (debris in foreground and screened 
grit in background). 
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Photo 7-2. Screened grit emerging from the screening process. 

Screening removed oversized clumps of spent grit as well as wood, cloth, and metal debris . 
The oversize material rejected by the screen was crushed using a sheep's foot roller to break up 
clumps and rescreened. The oversize material pile was crushed and rescreened several times to mini­
mize the quantity of rejected oversize material. The resulting piles were then covered by tarps to 
minimize dust emissions (Photo 7-3). 

Moving, screening, and crushing could produce fugitive dust. Water spray (Photo 7-4) was 
provided to minimize dust production, but monitoring was required to ensure that the preventative 
measures were sufficient (Photo 7-5). Miniature real-time aerosol monitor (MINIRAM) airborne par­
ticulate sample collectors were placed at one upwind and three downwind locations. In addition to the 
particulate samples, hand-held field screening instruments were used to periodically monitor for 
contaminants near the surface of grit areas recently exposed by the excavation. Periodic field surveys 
were performed for gross beta/gamma radioactivity, sulfide vapors, and volatile organic compounds 
(VOCs) (Photo 7-6). 

In accordance with conditional use Permit #93-10 Item 28, issued by the Glenn County 
Planning Committee, spent sandblasting grit was not shipped into Glenn County until assurances by 
Cal trans or other public agencies were secured allowing use of the material in paving. The sand­
blasting grit was transported from HP A to Orland Asphalt in covered trucks. Each truck carried 
about 24.5 tons of grit. Photos 7-7 and 7-8 show the truck loading operations. The truck drivers 
were provided a documentation package describing the chemical composition of the grit, directions to 
Orland Asphalt, and a list of agencies to contact in case of an accident (Photo 7-9). An example 
transportation plan is shown in Appendix K. 
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Figure 7-2. Layout of Sandblasting Grit Handling and Screening Equipment 
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Photo 7-5. Checking air monitors during screening . 

The total amount of grit recycled in the full-scale field demonstration was 4,665 tons, as 
determined by the weights of the trucks. The storage area at the Orland Asphalt plant could accom­
modate at most 2,000 tons. Therefore, transportation occurred in three campaigns. The first cam­
paign proceeded during the screening operations (June 4, 1994 to June 6, 1994) and invovled moving 
1,971 tons of grit. The second hauling operation, which occurred between October 26, 1994 and 
October 28, 1994, resulted in moving 1,121 tons of grit. The last haul occurred between July 21, 
1995 and July 23, 1995, and resulted in moving 1,573 tons of grit. 

7 .3 Debris Disposal 

As described in Section 2.3.3, several grab samples of wood, cloth, and metal debris were 
collected from the untreated grit pile. Some samples exceeded California or RCRA hazardous waste 
criteria. Based on these results, all oversize material was disposed of as hazardous waste to a Class I 
facility. A total of about 293 yd3 of debris was shipped in 13 batches ranging from 20 yd3 to 25 yd3, 

each for a cost of $55,425. (The conversion factor for debris volume to debris is about 1 yd3 = 
0.771 ton.) Debris disposal was provided by Chemical Waste Management of Kettleman Hills, 
California (Photo 7-10). An example waste profile for the debris is included in Appendix L. 

Once the screened grit had been hauled away and the debris removed from the area, the area 
where the original grit pile had been was cleaned up and graded. Photos 7-11 through 7-14 offer a 
panoramic view of the cleaned-up site at HPA. 
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Photo 7-7. Trucks waiting to pick up screened grit • 

Photo 7-8. Loading the screened grit prior to transport to Orland Asphalt. 
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Photo 7-9. Track drivers receiving instructions and information packets. 
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Photo 7-10. Debris and waste piles being loaded into rolloff bins for disposal at a hazardous 

waste landf"lll. 

7 .4 Full-Scale Hot-Mix Asphalt Preparation 

Asphaltic concrete or asphalt is a mixture of viscous bitumen and a size-graded mineral 

aggregate. Asphalt is used in a paving applications ranging from paving or resurfacing highways to 

covering parking lots and playgrounds. Hot-mix asphalt is a mixture of liquid asphalt and graded 

aggregate used as a paving material for roadways and parking lots. It is spread and compacted in 

layers over a prepared base while still hot . 

Asphalt mix plants (see Figure 7-3) are usually permanent plants, because asphalt plants 

normally serve a great many ongoing small, new surfacing, and resurfacing projects in a geographic 

area. The usual functions of a hot-mix asphalt mix plant are: 

• storage of liquid bitumen and aggregates 

• aggregate handling 

• heating and drying of aggregates 

• aggregate grading and mixing 

• batching and mixing of aggregate and bitumen 

• discharge of hot, prepared asphalt paving material. 
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Photos 7-11 through 7-14. The site of the original grit pile was cleaned and graded following 
removal of the screened grit pile and debris materials. 
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The typical steps in hot-mix asphalt production can be described as follows: 

1. Sand and two or three sizes of coarser aggregate are kept in stockpile. Hot liquid 

bitumen is stored in a tank which is equipped with a heater to keep the bitumen fluid. 

2. Aggregates are loader-fed into low-profile, cold feed bins. The gates of these bins are 

cracked to meter out the aggregates in rough proportion to their final batched weight. A 

conveyor located under these bins feeds the aggregate to another conveyor, which feeds 

into the dryer . 

3. The dryer is a rotating drum with fins that toss the aggregate as hot air moves through the 

dryer counter current to the aggregate flow. (Aggregate must be completely dry to adhere 

well to bitumen.) 

4. Dried aggregate is fed into vibrating screens in the gradation unit, which divides it into 

specified separations. 

5. Each separation flows into its own bin, from which it flows in weighed batches to the 

pugmill where it is mixed with a weighed amount of fluid asphalt. 

For use at Orland Asphalt, spent grit was stored in an area constructed to prevent seepage 

and runoff. The sandblasting grit storage area was an 80-foot by 80-foot asphaltic concrete pad with 

an impervious liner installed in the asphalt to prevent seepage of any substances (Photos 7-15 

through 7-17) . 

The grit storage pad was located approximately 30 feet from the designated feeder to facilitate 

the most efficient, least hazardous travel pattern for the loader. Travel from pad to pile will be 

approximately 85 feet in reverse and 65 feet forward to the feed bin (Photo 7-18). 

To minimize the possibility of mixing spent grit with clean aggregate, a storage bin was dedi­

cated for use of temporary storage of sandblasting grit only. A loader was dedicated for transport of 

the sandblasting grit only during jobs using the sandblasting grit. The pile was covered when not in 

use. The cover was partially rolled back on the downwind side to allow wetting, if needed, to control 

dust generation during movement of the spent sandblasting grit . 

The recyclable sandblasting grit was incorporated into asphalt as a normal component of the 

mixture. The sandblasting grit was targeted to be 5 % of the total asphalt mixture. 

A 25-ton feed hopper equipped with a variable-speed control for proper percentage blend was 

designated for use with the sandblasting grit. The grit hopper fed onto an existing collecting con­

veyor along with the Stony Creek rock and sand. The grit, rock, and sand were proportioned as a 

job mix required. As discussed in Section 8.0, during brief periods the grit component may have 

reached as high as 10% of the total mix due to the precision limitations of the aggregate feed­

proportioning equipment . 

The hot-mix asphalt material was discharged directly into a truck or - if no truck was 

ready - into an insulated surge bin where the required mix temperature could be maintained up to 

24 hours. In colder weather or for longer hauls, the trucks would be insulated with insulation bats 
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Photo 7-17. Storage of the sandblast grit at Orland Asphalt when not in use . 

along the sides, and a trap over the top. The asphalt mix must be hot enough to be plastic when it is 
placed (see Photos 7-19 and 7-20) . 

A "baghouse" is usually connected to the dryer to take off the excess dust and shake it down 
to the bottom where it can be collected and disposed of. 

7 .S Full-Scale Asphalt Placement 

Asphalt is considered to be a "flexible" pavement requiring a firm base, so asphalt pavements 
are always laid on a subbase or old pavement. Subbase materials may be bank-run (unprocessed) 
sand and gravels, crushed rock such as limestone, or recycled portland cement or asphaltic concrete. 
All bases must be compacted to meet specifications prior to placement of the asphalt. Before placing 
asphalt, the subbase may be sprayed with hot liquid asphalt to provide a "tack coat" which helps bind 
the subbase to the asphalt mix. 

Asphalt is placed with a simple paving train consisting of an asphalt paver and one or two 
vibratory, smooth-wheel compactors. Trucks back up to the hopper in front of the paver to load 
asphalt into it. The hopper is raised to feed asphalt through opened gates and under an auger which 
spreads the mix uniformly across the area to be paved. Behind the auger is an adjustable screen 
which sets the thickness of the loose lift. Two or more lifts of asphalt will be required for new 
pavement. 
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Photo 7-19. The hot asphalt plant at Orland Asphalt. 

Photo 7-20. Production of grit-containing asphalt. 
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The loose asphalt lift is compacted immediately after it is placed using vibratory, smooth­

wheeled rollers equipped with a small water tank from which water sluices constantly over the roller 

drum. If the roller wheels are dry, the asphalt sticks, causing the roller to pick up globs of fresh 

paving material. The resulting lumpy roller loses the ability to achieve a smooth surface. 

7 .6 Decontamination of the Asphalt Plant 

After all of the spent sandblasting grit was used for making asphalt, the asphalt plant was 

decontaminated to manage unrecyclable material and to clean equipment that had contacted spent grit. 
All of the decontamination wastes were managed by disposal as California hazardous wastes using a 

container provided by Chemical Waste Management, Inc. Unrecyclable material, such as the plastic 

sheeting used to cover the pile, was placed into the hazardous waste container for disposal. All areas 

and equipment items that contacted spent sandblasting grit were inspected and cleaned to remove any 

small accumulations of spent grit. The surfaces were then decontaminated by hand wiping with wet 

towels. The areas cleaned included the pad that was used as the temporary staging area for spent girt; 

the loaders used to handle the grit; and the storage silo, dryer, and conveyers used to process the grit. 

Cleaning wastes were placed into the hazardous waste container for disposal. 
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8.0 TEST RESULTS FROM THE FULL-SCALE FIELD DEMONSTRATION 

This section discusses the results of (1) the air monitoring activities that were conducted 
during the full-scale demonstration (June 1994) and (2) the chemical and physical testing conducted on 
grit-containing asphalt prepared at the Orland Asphalt plant (July 1994 to September 1995). 

8.1 Air Monitoring Results During Full-Scale Asphalt Production 

The spent sandblasting grit is a coarse-grained sand and does not contain large quantities of 
fine and easily dispersed material. The primary source of airborne fugitive dust emissions was the 
operation of heavy equipment. This factor was easily overcome by the occasional addition of water to 
the work area using a water truck. 

Although the dust was suppressed with little effort, an air monitoring program designed to 
provide adequate measurements of dust releases was implemented. This monitoring program con­
firmed that the method of suppressing the airborne dust emissions was sufficient. 

Particle dust monitors (MINIRAMs) were used at various locations (see Figure 7-1). The 
MINIRAM enabled continuous work-shift monitoring with full data storage capacity. The MINIRAM 
is a battery-operated instrument with programmable alarm levels. 

The use of three MINIRAM units was proposed, but upon observation of the wind direction 
and accessibility for MINIRAM placement, it was decided to add a fourth unit. 

The MINIRAM units were placed as follows: 

• One at a convenient upwind location for establishing threshold levels. 

• Three at convenient downwind locations, all of which were placed within 
relatively close range of the work area. 

The upwind and downwind locations were determined by the monitoring technician based on 
the wind direction as measured by a wind sock and any other varying weather conditions during the 
work shift. The weather conditions at no point during the monitoring caused methods or instruments 
to be changed or relocated. The technician did a real-time visual check of each instrument when 
conditions appeared to get dusty. 

The action level for the operation was 5 mg/m3• At this point the alarm level indicator set for 
5 mg/m3 would be tripped. The technician would evaluate the situation for possibilities of change to 
enhance the dust control, while recording the changes as well as the instruments reading. During the 
operations, the readings at no time exceeded the limits set. The results are shown in Table 8-1. 
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Table 8-1. Daily MINIRAM Readings 

10-sec Interval 
MINIRAM Daily Average<•> 

Date Location (mg/m3) 

06/01/94 Upwind-I 0.08 

06/02/94 Upwind-I 0.0 

06/03/94 Upwind-I 0.0 

06/01/94 Downwind-I 0.0 

06/02/94 Downwind-I 0.0 

06/03/94 Downwind-I 0.03 

06/01/94 Downwind-2 0.0 

06/02/94 Downwind-2 0.2 

06/03/94 Downwind-2 0.0 

06/01/94 Downwind-3 0.0 

06/02/94 Downwind-3 0.46 

06/03/94 Downwind-3 0.46 

(a) Each reading is the daily average of the every IO-second 
reading that each instrument read that day. 

8.2 Results of Testing Asphaltic Concrete Prepared 
During Full-Scale Asphalt Production 

The results of the total and WET-soluble Cu and Pb analyses on 14 grit-containing asphalt 
samples produced for Caltrans paving projects from July 1994 to September 1995 are shown in 
Table 8-2. One sample was collected for approximately every 350 tons of grit recycled. 

For Cu, the WET-leachable Cu concentration averaged 0.34 mg/Land the total Cu concentra­
tion averaged 36.7 mg/kg. Several spikes in the WET Cu concentration were observed, particularly 
in samples 4 and 6. However, based on the higher than average total Cu and Pb concentrations in 
these samples, it is clear that these particular batches of asphalt contained more than 5 % grit. A 
comparison of the total Cu and Pb data for these two samples with the other samples suggests a 10 % 
or higher grit concentration. 

Compliance with the Caltrans recycling criteria in Appendix C is tested below using the 
dilution calculation approach developed in Tables 6-9 through 6-12. 
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Table 8-2. Chemical Data for Cu and Pb from the Full-Scale 
Recycling Field Demonstration (7/94-9/95) 

Total Cu WET Cu 
Sample Date Sampled (mg/kg) (mg/L) 

Control (no grit) 5/94 <0.2 

#1 7/26/94 72 1.1 

#2 8/16/94 47 0.92 

#3 9/18/94 52 0.98 

#4 10/3/94 100<•> . 3.2 

#5 10/6/94 15 0.1 

#6 10/10/94 110<•> 2.1 

#7 10/17/94 82 0.85 

#8 6/28/95 30 <0.1 

#9 7/5/95 18 <0.1 

#10 7/12/95 17 <0.1 

#11 7/25/95 24 <0.1 

#12 9/6/95 22 0.38 

#13 9/18/95 23 0.35 

#14 9/29/95 30 0.65 

Mean!b> 36.7 0.34 

95 % Upper Confidence Limit!b> 46.9 1.08 

(a) Result indicates recycled grit concentration is higher than 5 % target. 
(b) Calculated using a log-normal distribution. 

For the average WET Cu concentration of 0.34 mg/L: 

0.34 mg/L 
-0.10 (50% of <0.2 mg/L Cu in control) 

0.24 mg/L 

Total Pb 
(mg/kg) 

7.8 

9.2 

<5.0 

31 

<2.5 

19 

11 

6.2 

3.6 

3.4 

5.7 

6.0 

7.4 

5.2 

6.27 

8.79 

x 20 (assuming a 5 % grit content in the asphalt) 
4.8 mg/L 

WET Pb 
(mg/L) 

<0.07 

0.10 

0.08 

0.07 

0.17 

0.031 

0.26 

0.12 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0.16 

0.20 

This volume of 4.8 mg/L average WET Cu content of the grit-containing asphalt (after correcting for 
background Cu and dilution) is more than five times lower than the STLC for Cu (25 mg/L - see 
Table 2-3). 
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Using the 95 % upper confidence limit for Cu (1.08 mg/L, which is strongly 
influenced by the two outlier values of 3 .2 and 1.1 mg/L): 

1.08 mg/L 
-0.10 

0.98 
x 20 (assuming a 5 % grit content in the asphalt) 
19.6 mg/L vs. STLC for Cu of 25 mg/L 

Therefore, using the 95% upper confidence limit of the WET Cu data from the asphalt­
containing grit, corrected for background and dilution and including two outliers where the total grit 
concentrations clearly exceeded 5 % , the WET Cu concentrations are in compliance with the Cal EPA 
recycling criteria. 

For Pb, the same result is obtained, except that the asphalt matrix immobilizes Pb more 
effectively than Cu, and the dilution-corrected WET Pb concentrations are even farther below the 
STLC for Pb of 5 mg/L. 

Using the 95% upper confidence interval for WET Pb (0.20 mg/L): 

0.20 mg/L 
-0.07 

0.13 mg/L 
x 20 (assuming a 5 % grit concentration) 

2.6 mg/L vs. the STLC for Pb of 5.0 mg/L 

Therefore, the analytical data show that Cal EPA metals leachability criteria for recycling are 
met for Cu and Pb at the 95 % upper confidence limit in both cases. 

The physical characteristics data in Tables 8-3 and 8-4 also show that the grit-containing 
asphalt from full-scale production meets or exceeds the Cal EPA recycling criteria relating to the 
production of a high-quality product. Of 13 samples tested, only one had a Hveem stabilimeter value 
significantly below 35 (Sample 4 - see Table 8-4). This sample also pumped oil upon compaction, 
indicating an excess of bitumen for this particular batch. Lower than standard Hveem stabilimeter 
values are not unusual in freshly laid asphalt, and do not necessarily indicate an inferior product. 
Some of the oil tends to volatilize over time and the associated stabilimeter values increase as a result 
(e.g., see Table 6-13 on data from long-tenn test strips). 
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Table 8-3. Grading Analysis Results for Asphalt Samples for Full-Scale Recycling Field Demonstration (Percent Passing) 

00 
I 

VI 

Sample 

Date Sampled 

Sieve Size 

lH 

¾" 

½" 

1/a" 

\4" 

#8 (2.38 mm) 

#16 (1.19 mm) 

#30 (0.59 mm) 

#50 (0.30 mm) 

#100 (0.149 mm) 

#200 (0.074 mm) 

(a) Not analyzed. 

1 2 

7/26/94 8/16/94 

100 100 

100 100 

100 100 

94 93 

68 69 

49 50 

35 35 

24 24 

15 14 

9 8 

7 6 

3 4 5 6 

9/18/94 10/3/94 10/6/94 10/10/94 

100 100 100 100 

100 100 98 100 

100 89 94 95 

91 77 83 81 

68 57 67 57 

48 38 49 38 

32 25 31 26 

21 17 20 18 

12 11 12 12 

6 7 8 8 

4 5 6 6 

7 8 9 to<•> 11 12 13 14 

10/17/94 6/28/95 7/5/95 7/12/95 7/25/95 9/6/95 9/18/95 9/29/95 

100 100 100 100 100 100 100 

100 100 100 100 100 98 96 

92 88 88 88 93 88 75 

77 77 74 76 78 77 67 

59 59 59 59 59 58 53 

42 45 45 44 45 42 40 

27 31 31 30 30 29 27 

18 21 20 20 19 19 18 

12 11 11 11 11 11 10 

8 7 7 7 7 6 6 

6 5 5 5 4 5 4 
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Table 8-4. Physical Analysis Results for Asphalt Samples for Full-Scale Recycling Demonstration 

Sample 1 2 3 4 5 6 7 8 9 10<•) 11 12 13 14 

Date Sampled 7/26/94 8/16/94 9/18/94 10/3/94 10/6/94 10/10/94 10/17/94 6/28/95 7/5/95 7/12/95 7/25/95 9/6/95 9/18/95 9/29/95 

Test Performed Acceptance Criteria 

Percent oil by weight of 5.5 5.7 4.5 5.5 5.5 5.7 5.9 5.2 5.1 5.0 5.3 5.2 4.9 

aggregate(%) 

Percent oil by weight of mix (%) 5.2 5.4 4.3 5.2 5.2 5.4 5.6 4.9 4.8 4.8 5.1 5.0 4.7 

Maximum theoretical unit weight 157.7 156.4 156.3 157.4 157.4 156.9 157.1 160.2 158.9 158.1 158.8 157.9 157.9 

(ASTM D-2041) (PCF) 

Laboratory compacted unit weight 151.5 152.4 149.5 153.2 152.4 153.5 154.4 151.2 151.5 150.6 153.3 151.1 Ul.7 

(Cal 308) (PCF) 

Percent voids (%) 3.9 2.5 4.4 2.7 3.2 2.2 1.7 5.6 4.7 4.7 3.5 4.3 3.9 4 (min) (-) 8 (max)<bl 

Hveem stabilimeter value (Cal 366) 40 35 40 27 47 36 32 42 35 38 39 34 38 35 (min)<c> 

Compacted appearance of Hveem stable moderate moderate flushing slight flushing flushing stable stable stable very stable stable 

specimens flushing flU3hing pumping flushing slight 
flushing 

Swell (CA 305) (in) 0.000 0.002 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.030 in (max) 

Cohesiometer (CA 306) 397 333 357 240 499 325 265 508 359 461 426 377 478 50 (min)<dl 

(a) Not analyzed. 
(b) Asphalt Institute (1962) criteria; minimum value for HVEEM test, maximum value as listed for Marshall test. Note that there is no maximum % voids value for the HVEEM test in the Asphalt Institute (1962) criteria. 

(c) Caltrans criteria for medium-traffic applications. 
(d) Asphalt Institute (1962) criteria. 
PCF = pounds per cubic foot. 
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9.0 SUMMARY AND CONCLUSIONS 

The Navy generates spent sandblasting grit as a result of cleaning and maintaining ships. The 
spent grit can be managed as a waste, but disposal is both expensive and the lowest option in the 
waste management hierarchy (see Figure 9-1). The spent grit has desirable physical properties that 
may allow its reuse to decrease waste management costs and eliminate the environmental impact 
caused by spent grit disposal . 

This project explored the option of reusing spent grit as the aggregate in asphaltic concrete . 
The program evolved from initial characterization of several accumulations of spent grit, through 
bench- and pilot-scale testing, and culminated in a full-scale field demonstration. The program deter­
mined that recycling spent sandblasting grit as asphalt aggregate can be an effective and relatively 
inexpensive option (compared to treatment and/or disposal), so long as there is a well thought-out 
plan for the recycling operation and the project is conducted in full compliance with relevant regula­
tions, codes, and/or policies. The following is a brief discussion of advantages, disadvantages, and 
several cautions pertaining to recycling. A more extensive discussion is provided in Volume II of this 
final report. 

9.1 Advantages 

1. The cost of recycling spent sandblasting grit into asphaltic concrete is much lower than 
the cost of disposal. 

2. The recycling and reuse option is higher in the hierarchy of hazardous waste management 
than disposal with or without treatment options (Figure 9-1). Furthermore, waste mini­
mization credit may be given to the generator of the spent grit because the spent grit is 
not manifested as hazardous waste then it is transported to the asphalt plant for recycling. 

3. The recycling option does not consume valuable landfill space, which can be reserved for 
more toxic or dangerous wastes. Most spent grit contains relatively low metal concentra­
tions and poses negligible risk. 

9.2 Disadvantages 

1. If the spent grit is hazardous, the material needs to be handled as a hazardous material 
(although not as a hazardous waste) and must comply with cognizant transportation, 
storage, handling, and reporting regulations. Also, regulatory requirements must be 
satisfied or a permit or variance may be required . 

2. Different types of spent grit have varying particle sizes and differing capacities to adhere 
to bitumen used in asphalt. Therefore, bench-scale or laboratory testing and analyses are 
required to design the optimal mix of ingredients to give a stable product . 

3. Constituents that may be present in grit can interfere with the production of high-quality 
asphalt. High organic content (such as from paint chips and other organic coatings) is 

9-1 
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First Choice (Pollution Prevention): 
Reduce/Eliminate Waste Production at the Source 

• Design Long-Lived, Low-Impact Products 

• Use Less-Hazardous input Materials 

• Minimize Use of Non-Recoverable Input Materials and of Water 

• Conserve Energy in Production Operations and Facility Operation 

• Improve Process Technology and Practices 

Second Choice (Pollution Prevention): 
Reuse (Closed-Loop Recycling) 

• Recover Chemicals 
• Reuse Water 
• Recover Waste Heat 

Third Choice: 
Recycle Off Site 

• Ensure Safe Transport to Recycling Operation 

• Select Environmentally Sound Recycling Technology 

Fourth Choice: 
Treat aml Dispose of Unavoidable Wastes Safely 

• Minimize Volume, Toxicity, and Mobility of Wastes 

• Dispose of Safely 

()Battelle 
... Putting Technology To Work 

U.S. Environmental Protection Agency's 
DESIGNED BY Hierarchy of Hazardous Waste 

J.M. Management 
DRAWN BY 

v.s. 
PROJECT 

HUNTERS POINT PROJECT 

CHECKED BY PROJECT NUMBER 

LS. G283201-FRIA 
'

DATE 
11/95 

Figure 9-1. Waste Management Hierarchy 
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detrimental to asphalt quality. Sulfate or metallic iron in the spent grit may cause 
swelling upon contact with water. 

4. When bench-scale testing is performed to design a mix, it is important that the feeder 
sand/aggregate used in the bench-scale tests be the same as that used in the full-scale 
operation at the asphalt plant. Otherwise, the bench-scale test will not provide a true 
representation of the full-scale process. Feeder sand and aggregate are frequently 
purchased on the open market and characteristics such as trace metal content and particle 
size, shape, and density can vary significantly from batch to batch. 

9 .3 Cautions 

Finally, the following list of cautions is offered for new users who are evaluating recycling 
spent grit as asphalt aggregate: 

1. Soluble and total metal concentrations in the spent sandblasting grit are the basis for 
whether it will be classified as hazardous, nonhazardous, or special waste. Know your 
relevant hazardous waste classification definitions, and be aware that certain virgin 
sandblasting materials, such as metal processing slag, contain elevated metals concentra­
tions from the slagging process. Also, organic priority pollutants, asbestos, tributyltin, 
radionuclides, and/or other high-hazardous substances should not be present. 

2. Extremely fine-grained spent abrasive may mix poorly and/or add little to the structural 
integrity of the asphaltic concrete. Steel grit should not be recycled into asphaltic con­
crete because it may expand and lead to cracking upon oxidation. 

3. Depending on the region, there may be significant regulatory compliance issues pertaining 
to grit recycling. These should be clearly understood at the onset of the project, and the 
participants should make full disclosure of their intent to recycle to both cognizant regula­
tory agencies and the clients for the paving projects where the grit is to be used. 

4. The relative merits of asphalt recycling should be weighed against the merits of some 
other types of recycling approaches prior to the decision to proceed with asphalt recy­
cling. Certain types of grit are better candidates for recycling into Portland cement, 
bricks, mortar, or concrete, based on factors such as the chemical composition and 
particle-size characteristics of the grit, local demand for certain types of construction 
materials, regulatory preferences, and other factors. 

9-3 
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Jeffrey L. Means1, Karl W. Nehring1• and Jeffery C. Heath2 

ABRASIVE BLAST MATERIAL UTILIZATION IN ASPHALT ROADBED MATERIAL 

REFERENCE: Means, J. L., Nehring, K. W., and Heath, J.C., "Abrasive Blast Material Utilization 
in Asphalt Roadbed Material," Third International Symposium on Stabilization/Solidification of 

Hazardous, Radioactive, and Mixed Wastes, ASTM STP 1240, 
T. Michael Gilliam and Carlton C. Wiles, Eds., American Society for Testing and Materials, 
Philadelphia, 1995 (in press) . 

ABSTRACT: The State of California has promulgated rules on "California-only" hazardous wastes that 

offer the potential for some of these wastes to be recycled or reused. Abrasive blast material (ABM) 

from military and commercial operations such as sandblasting may fall into the category of waste that 

can be reused. Experiments were conducted on spent sandblasting grit to determine whether the grit 

could be incorporated into asphalt concrete for use as roadbed material, and a test roadbed was laid to 

evaluate the long-tenn stability of the metals found in the grit. Incorporation of the ABM in asphalt 

helps reduce the mobility of metal contamimulls making the material suitable for reuse. The result., of 

the initial characterization, u·eatability testing, and follow-up measurements of core samples taken from 

the test roadbed are presented to show that the use of abrasive blast material in asphalt roadbed material 

is a viable option under the proposed California regulatory standards. 

KEYWORDS: stabilization, solidification, recycle, asphalt, binders, Toxicity Characteristic Leaching 
Procedure (TCLP) 

INTRODUCTION 

In October, 1989, the State of California issued a policy for "Use in a Manner Constituting 

Disposal" of certain forms of waste. The policy allows for the recycling of suitable waste materials into 

construction materials and establishes conditions to ensure that the recycling occurs safely and can be 

monitored as necessary to prevent abuses. Key conditions of the policy, which applies only to wastes 

not regulated under tl1e Resource Conservation and Recovery Act (RCRA) (Public Law Number 94-580 

U.S.C. 6901 et seq., as amended), are as follows: 

1. The recyclable material must be mixed witl1 other materials. 

2. After mixing tl1e recycling material with otl1er materials, it must be demonstrated that 

hazardous constituents failing tl1e California Soluble Threshold Limit Concentration (STLC) criteria of 

the California Code of Regulations (CCR), Tille 22, Chapter 11, Section 66261.24, have chemically 

reacted so as to be physically inseparable from the resultant product (incorporation of recyclable 

1Deparunent manager and administrative coordinator, respectively, Environmental Technology 
Department, Battelle Memorial Institute (BMI), 505 King Avenue, Columbus, OH 43201. 

2Site analysis closure team leader, Naval Facilities Engineering Service Center, Code L 71/Heatli, 
Port Hueneme, CA 94043-5003 . 



material into asphalt, asphaltic concrete, or concrete is deemed to conform to this criterion). A test of 
this requirement is to perform the Waste Extraction Test (WET), CCR, Title 22, Chapter l l, Section 
66261.24, on the final product. The concentration of the hazardous constituent in tl1e extract must be 
multiplied by the dilution factor inherent in combining the recyclable material with tl1e other materials. 
Background levels of hazardous constituents added by ingredients other than the recyclable material may 
be subtracted from tlle final WET concentration. The final WET concentration should be less tllan tlle 
applicable S1LC. 

3. After mixing the recyclable material witll other materials, it must be demonstrated that 
ha:zardous constituents failing the Total Threshold Limit Concentration (T1LC) criteria of CCR, Title 
22, Chapter 11, Section 66261.24, are entrapped so as to prevent significant release of particulate 
material. 

4. After mixing the recyclable material witl1 otl1er substances, it must be demonsu·ated tllal tl1e 
recyclable material adds no hazard to the recycling operation or to tl1e final product. 

5. The final product must be available for use by the general public. 

This paper describes an ongoing project undertaken for the Naval Civil Engineering Laboratory 
(NCEL) by Battelle to conduct a recycling demonstration that complies with the California policy for 
recycling. The spent abrasive blast material (ABM) is treated by stabilization in the asphalt while 
providing a useful function as aggregate. Data are presented to demonstrate tllat the recycling of spent 
ABM into asphalt meets the chemical criteria and tllat the asphalt-treated grit complies witl1 California 
Deparunent of Transportation (Caltrans) specifications. 

ANALYTICAL BACKGROUND 

The subject ABM is sandblasting grit tllat has been the subject of an ongoing investigation by 
the U.S. Navy and Battelle Memorial Institute for several years. The grit currently resides in two piles 
deposited on the industrial landfill area of the Hunter's Point Annex (HPA) shipyard: (1) an 
approximately 2,400-yd3 (1,800-m3) pile of raw spent sandblasting grit; and (2) an approximately 800-
yd3 (600-m3) pile of spent sandblasting grit that was treated witll small amounts of fly ash, sodium 
hydrosulfide, and water in December, 1989. The HPA shipyard is on San Francisco Bay, Soutll of San 
Francisco. 

The measured soluble lead (Pb) and copper (Cu) levels of the two grit piles indicate that the grits 
are considered hazardous by California State Code Title 22 but not hazardous by U.S. Environmental 
Protection Agency (EPA) toxicity characteristic regulations (40 CFR 261.24). A series of analyses were 
performed to determine tlle total and leachable metal contents of the ABM. The total acid-digestible 
metals content was determined for tlle 17 metals listed in tlle California Assessment Manual (CAM) for 
the 17 California Assessment Manual (CAM) plus hexavalent chromium to allow comparison of total 
metals to the California T1LC requirements (California Title 22). California Waste Extraction Test 
(WET) soluble metal content was detennined for metals having a total T1LC content above tlle S1LC 
limits. The Extraction Procedure Toxicity (EP-Tox, EPA solid waste SW-846 method 1310) and 
Toxicity Characteristic Leaching Procedure (TCLP, EPA solid waste SW-846 metl1od 131 I) data were 
collected for the 8 RCRA metals. Organic priority pollutant analyses were performed on both raw grit 
and tl1e sulfide-treated grit. An analysis was performed to determine tlle concentration of organic tin 
compounds due to the use of butyl-tin antifouling compounds in paints used on ships. 

The results of all of tlle analyses are presented in detail in Means UJ,fll. For the purposes of 
this paper, the focus will be on metals, comparing tl1e "before" data on metals for tl1e grit with tlle 
"after" data following the SIS treaunent witll asphalt. 
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Metal Compositional Data 

A swnmary of the total metals concentration data is provided in Table 1 for both the raw grit 
and the sulfide-treated grit. Copper, lead, and zinc (shown in bold in the table) are the primary metal 
contaminants. Traces of several other metals also are present. Comparison with the TTLC criteria in 
the right-hand colwnn of Table l shows that the HPA grit is nor TTLC-hazardous. 

.... 

TABLE 1--Mean metal contents (TTLC analysis) for raw and sulfide-treated grit samples. 

Total Metal Concentration (mg/kg) 

Element Raw Grit Sulfide-Treated Grit 

Cu 1,832 
Pb 204 
Sb 11 
As 5.4 
Ba 246 
Be 0.2 
Cd <0.5 
Cr (Total) 99.8 
Cr(VI) 11.2 
Co 8.2 
Hg <0.4 
Mo 11.6 
Ni 79 
Se <0.5 
Ag 1.3 
Tl 5.0 
V 22.1 
Zn 1,062 

*From California Code of Regulations, Title 22, Section 66261.24. 
TTLC = total threshold limit concentration. 

1,300 
160 
<20 

l.5 
160 
<0.6 
<l 
34 
<1 

9 
<0.1 

<10 
54 
<0.1 
<1.0 
<6.0 

<21.3 
960 

TTLC* 

2,500 
1,000 

500 
500 

10,000 
75 

100 
2,500 

500 
8,000 

20 
3,500 
2,000 

100 
500 
700 

2,400 
5,000 

A similar summary of the WET-soluble metals concentration data is provided in Table 2, again 
for both tl1e raw grit and the sulfide-treated grit. Copper and lead (balded in the table) exceed their 
respective STLCs for both the raw grit and the sulfide-treated grit. Therefore, both grits are considered 
hazardous in California. The STLC Cu and Pb contents of the sulfide-treated grit were significantly 
lower than the STLC Cu and Pb contents of the raw grit W,fl.l. 

Table 3 summarizes the TCLP and EP Toxicity Characteristic leaching data for the raw grit and 
sulfide-treated grit. None of the metals exceeds its TCLP threshold; therefore, the waste is neither an 
EPA nor a RCRA hazardous waste. It is considered hazardous only by virtue of STLC Cu and Pb 
exceedances and is referred to as a California-only hazardous waste . 



Table 2--Mean wet-soluble metal contents (SlLC analysis) for raw 
and sulfide-treated grit samples. 

Soluble Metal Concentration (mg/L) 

Element Raw Grit 

Cu **144 
Pb **19 
Sb NA 
As 0.06 
Ba 6.8 
Be <0.03 
Cd <0.06 
Cr (Total) 2.0 
Cr(VI) <1.0 
Co <0.2 
Hg <0.01 
Mo <1.0 
Ni 1.0 

Se <0.01 

Ag <0.05 
Tl <0.3 
V <1.0 
Zn 146 

*From California Code of Regulations, Title 22, Section 66699. 

**Exceeds SlLC criterion. 
SlLC = Soluble Threshold Limit Concentration. 
NA = Not Analyzed. 

Sulfide-Treated Grit 

**55.5 
**11.1 

<1.0 
0.11 
2.3 

<0.03 
<0.05 

1.4 
<1.0 
<0.2 
<0.01 
<1.0 

1.2 
<0.01 
<0.05 
<0.3 
<1.0 
89 

TABLE 3--Mean TCLP- and EP Tox-soluble metal contents for raw 

and sulfide-treated grit samples. 

Element 

Pb 
As 
Ba 
Cd 
Cr 
Hg 
Se 
Ag 

Soluble Metal Concentration (mg/L) 

Raw Grit Sulfide-Treated Grit 

*1.11 0.5 
0.05 0.5 
5 5 
0.05 0.1 
0.5 0.5 
0.02 0.02 

0.05 0.05 
0.05 0.5 

*The EP-Tox value is 0.6 mg/L vs. an EP-Tox limit of 5 mg/L. 

STLC* 

25 .. 

5 
15 
5 

100 
0.75 
1 

560 
5 

80 
0.2 

350 
20 

5 
7 

24 
250 

TCLP Limit* 

5 
5 

100 
1 
5 
0.2 
1 
5 
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BENCH-SCALE TREATABILITY TESTS 

Bench-scale treatability tests were performed to evaluate the quality of the asphalt produced with 
HPA grit as an additive and also to determine the optimal mix of ingredients (bitumen, aggregate, and 
grit) in the asphalt. Asphalt mixtures containing 46% and 7% raw and sulfide-treated sandblasting grit 
were tested in the bench-scale tests. For the sake of simplicity, the asphalt-treated grit mixtures will be 
referred to as 46% (raw and sulfide-treated) and 7% mix (raw and sulfide-treated). 

Three chemical leaching tests were conducted: the California WET, to determine whether the, 
cured asphalt-treated grit mixtures met the California Soluble Threshold Limit Concentration (STLC) 
criterion for heavy metals; the TTLC test, to verify that the cured asphalt-treated grit mixture adhered to 
the TTLC criterion; and the TCLP. 

Chemical Leach Tests 

The results of the chemical leach tests for the 46% and 7% mixes are presented in Tables 4 and 
5, respectively. As expected, the TTLC Pb and Cu levels for both mixes were reduced in proportion to 
the dilution of the grit with aggregate and asphalt. In the case of the 46% mix, the STLC for Pb was 
below regulatory levels; however, the STLC Cu concentration was about 1.5 times higher than the 
regulatory level of 25 mgn~. STI.C Pb and Cu levels for the 7% mix were below the regulatory limits. 

In contrast to the TTLC Pb and Cu levels, the STI.C Pb and Cu levels for the mixes were 
reduced in greater proportion to the dilution of the grit with aggregate and asphalt. Reduction of 
leachable metal levels indicates that Pb and Cu in the grit were immobilized to a certain extent by the 
asphalt treaunent. The TCLP levels for Pb and Cr for treated and raw grit were less than U1e regulatory 
levels even before U1e grit was recycled into tlle asphalt-treated grit mixture. The TCLP levels for Pb 
and Cr therefore would meet regulatory limits after the grit is recycled into asphalt concrete. 

TABLE 4--Chemical leach test (46% mix). 

TTLC (mg/kg) 

Pb 

Untreated Grit 

Before Recycling into Asphalt 316 
After Recycling into Asphalt 174 

Treated Grit 

Before Recycling into Asphalt 147 
After Recycling into Asphalt 118 

TTLC Limits (mg/kg): Pb = 1,000; Cu = 2,500 . 
STLC Limits (mg/L): Pb = 5; Cu = 25 . 
TCLP Limits (mg/L): Pb = 5; Cr = 5. 

Treatability Tests 

Cu 

2,180 
974 

1,230 
985 

STLC (mg/L) 

Pb Cu 

12.8 140 
0.44 38.5 

13.2 78.2 
0.58 44.5 

TCLP(mg/L) 

Pb Cr (Total) 

l.5 0.22 
0.18 0.011 

1.7 0.21 
0.43 0.041 

The results of U1e treatability tests showed tliat the use of sandblasting grit as possible feed 
material in asphalt concrete for road pavement is a possible and viable option. Physical tests have 
shown that the Caltrans or Asphalt Institute test limit criteria can be met by selecting the appropriate 



TABLE 5--Chemical leach test (7% mix). 

TTLC 
(mg/kg) 

Pb Cu 

Hunter Point Untreated Grit 

Before Recycling into Asphalt 316 2,180 

After Recycling into Asphalt 
Uncrushed Pellet 18 118 

Crushed Pellet 31 179 

Hunter Point Treated Grit 

Before Recycling into Asphalt 118 1,230 

After Recycling into Asphalt 
Uncrushed Pellet 21 109 

Crushed Pellet 19 132 

TTLC Limits (mg/kg); Pb = 1,000; Cu = 2,500. 

STLC Limits (mg/L); Pb= 5; Cu= 25. 

TCLP Limits (mg/L); Pb = 5; Cr = 5. 

Chemical Leach Test (7% Mix) 

STLC 
(mg/L) 

Pb Cu Pb 

12.8 140 1.5 

0.076 2.8 
<0.05 4.4 

13.2 78.2 1.7 

0.18 3.9 
0.084 5.8 

TCLP 
(mg/L) 

Cr (Total) 

0.22 

0.21 

asphalt/aggregate/grit mixtures and by varying the asphalt content in the mixture. Table 6 presents the 

results of the physical tests. The California Department of Toxic Substances Control (DTSC) regulatory 

chemical leach test requirements (CCR, Title 22, Chapter 11, Section 66261.24) also can be satisfied 

through dilution by selecting t11e appropriate asphalt/aggregate/grit mix. The 7% grit mix passes the 

chemical criteria limits by a margin that allows for some heterogeneity in the composition of the 

asphalt-treated grit. 

EXCA VA TIONffREA TMENT/REPLACEMENT PROCEDURES 

The results of the treatability testing demonstrated that tl1e asphalt samples containing the spem 

ABM met regulatory requirements in terms of botl1 leaching potential and physical properties. Based on 

the successful treatability testing, tl1e decision was made to conduct a pilot-scale test of the asphalt tl1at 

would involve laying test strips of asphalt incorporating tl1e spent ABM in a stretch of roadway so that 

the long-term perfonnance of me asphalt could be assessed under conditions of actual use. 

Grit Excavation at HPA and Transport to the Asphalt Plant 

The loading and transportation of grit from HPA to the asphalt plant (Reed and Graham, Inc. in 

San Jose) took place on Wednesday, November 20, 1991. An equipment company was contracted to 

provide a water truck and operator to wet down the work area and minimize dust emissions during grit 

excavation and the movement of heavy equipment at HPA. 
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TABLE 6--Physical properties tests (Hveem Test) for 46% and 7% mix. 

Sand Blasting Grit Test Limit 
Content 46% 

Sulfide-
Raw Treated 

Asphalt Content (%) 5.5 5.5 5.3 

Stabilometer 31 46 42 

Cohesiometer 379 374 369 

% Voids 3.3 7.6 --

* · Caltrans Criteria for Medium-traffic Applications 
Asphalt Institute (1962) Criteria ** 

Raw 

5.8 

38 

--
--

7% Criteria 
(Medium 

Sulfide-Treated Traffic) 

6.3 5.3 5.8 6.3 

31 36 34 29 35 (min)* 

-- 372 -· -- 50 (min)** 

-- -- -· -- 4 (min) - 8 
(max)*** 

*** Asphalt Institute (1962) Criteria; minimum value for Hveem TesL maxi.town value as listed for 
Marshall Test. Note that there is no maxitnum % voids value for the Hveem Test in the Asphalt 
Institute (1962) criteria. 

-.. 

The grit was loaded nearly to capacity into four 2.5-yd3-capacity (1.9-m3-capacity) material bins 
with closeable lids, two each for the untreated and treated grit. A section of tarpaulin approximately 10 
ft by 10 ft (3 m by 3 m) was removed from each of the two grit piles. Grit material was excavated and · 
loaded into the material bins with a backhoe. The backhoe had an enclosed cab that protected the 
operator from fugitive dust. After the grit for the field demonstration was satisfactorily loaded into the 
bins and the sampling and monitoring was completed, the tarpaulins were resecured over the grit piles 
and the seams heat-sealed to prevent infiltration of rain. 

Screening Ope1·ation at the Asphalt Hot Plant 

The screening operation was conducted on Friday, November 22, 1991. Personnel involved in grit 
handling wore coveralls, hard hats, gloves, and half-face respirators. The screen was a conveyor-type 
feed with a feed hopper at one end and a %-in. (9.5-mm) vibrating screen at the other end. A material 
bin was chained into the bucket of a front-end loader and emptied into the feed hopper. The empty 
material bin was then taken to the opposite end of the screen and placed under a shoot through which 
the screened material would pass. The oversized reject material was vibrated off the top of the screen . 
and collected in the bucket of the front-end loader. The reject was rescreened at least twice to ensure 
that as much grit as possible passed through the screen. The material that did not pass through the 
screen was placed into 55-gal (208-L) waste drums, and, after California EPA approval, was transported 
back to HPA and stored in Building 810 pending further processing of sandblasting grit during full-scale 
production. 

Battelle conducted air monitoring tests during the screening operation. The tests were designed to 
assess the potential health impacts of dust generated by various activities associated with the asphalt 
recycling process. Tests were included to measure the background levels of windbome dust plus 
ambient concentrations of Cu, Pb, and Cr. These levels were compared to the concentrations from the 
process being monitored. Personal samplers also were included to assess any potential for equipment 
operators to be exposed. A portable meteorological monitoring instrument was used to collect site­
specific wind speed and direction during the tests. 

Only the personal samplers showed any significant dust concentrations. The highest total dust 
concentration was 0.42 mg/m3. Total dust concentrations of 0.11 mg/m3 or less were typical. The 
highest concentrations of dust-bome Cr, Cu, and Pb were 0.0017, 0.0078, and <0.01 l mg/m3, 



respectively. For comparison, cun-ent guideline values of Threshold Limit Values for particulate (not 

otherwise specified), insoluble chromium (VI) compounds. copper oxide fume. and lead particulate are 

10 mg/m3, 0.01 mg/m3, 0.2 mg/m3, 0.1 mg/m3• respectively QJ,[11. Wind speeds during the testing 

ranged from 1.8 to 2.5 mph (2.9 to 4.8 km/hr). 

The resulls for Cr, Cu, and Pb indicated that rnnce1mations for Pb, which is an ambient criteria 

pollutant, were consistently below the detection limits of tl1e sampling method. Therefore, exposure of 

workers or the sun-ounding population to Pb was insignificant under tl1e conditions as tested. 

Cr was detected in all five of tl1e filters analyzed. However. tl1ere was no difference between any 

of tl1e downwind samples and the upwind samples. indicating no increases in the Cr concentrations 

relative to tl1e ambient air Cr concentrations in tliat area. 

Cu was the only metal tl1at showed an increase in one of the downwind samples relative to tl1e 

upwind samples. It was unusual that tl1e downwind sampler at a closer distance from tl1e screening 

process had a significantly lower Cu concentration than tl1e sampler at a greater distance. 

Asphalt Production at the Asphalt Plant 

The field demonstration was conducted on Saturday. November 23, 1991. The asphalt concrete 

containing sandblasting grit was produced at the Reed and Graham hot plant starting around 8:00 a.m. 

Saturday morning and ending at approximately 12:30 p.m. After each batch was produced, the asphalt 

concrete was transported immediately to HPA for paving. Three different batches of asphalt concrete 

test material were produced: 

A control batch, containing only normal. graded aggregate and no sandblasting grit, 

Asphalt concrete containing untreated sandblasting grit from HPA, and 

Asphalt concrete containing sulfide-treated sandblasting grit from HPA. 

Approximately 30 tons (27,000 kg) of test asphalt concrete were prepared per batch. The batches 

were shipped to HPA in two 15-ton-capacity (13.600-kg-capacity) end-dump u·ucks. After tl1e two 

trucks were loaded, the load was covered witl1 a uuvaulin prior to transporuition. The hot plant was 

then emptied of any excess material remaining in the mixer, approximately 10 tons (9,100 kg) of excess 

material per batch. The excess material conuiining sandblasting grit was placed in two piles in an 

isolated part of the plant yard, and was chemically analyzed for total and WET-soluble metals to 

determine if the grit could be crushed and recycled back into aggregate in a future paving application. 

Approximately 1.5 tons (1,400 kg) of sandblasting grit was incol"J)Orated into each of tlle two 30-

ton (27,000-kg) batches of test asphalt, therefore con-esponding to an average grit concentration of 

approximately 5% by weight. The concentration was actually slightly less tl1an 5% because some of the 

grit was incol"J)Orated into tl1e 10 tons (9,100 kg) of excess grit as noted above. An average grit loading 

of 7% by weight was the target value; it proved difficult to accurately achieve tl1is value during these 

short production runs, because the asphalt plant is scaled-up to produce hundreds of tons of asphalt per 

hour. During a longer production run or during normal full-scale processing. a 7% grit concentration in 

the asphalt concrete would not be difficult to achieve after an initial calibration period. 

Each batch of asphalt concrete was sampled by collecting approximately 5 gal (19 L) of loose 

asphalt material at the hot plant immediately after production. The loose material was later pressed into 

test pellets and cores under simulated paving compaction conditions. to be used for chemical and 

physical properties measurements. 

Air monitoring for hydrogen sulfide also was conducted during asphalt production. Hydrogen 

sulfide was monitored continuously at ground level by two different individuals during the processing of 

the sulfide-treated grit. At no time was tl1ere any hydrogen sulfide detected at tl1e hot plant. The 

electrochemical sensor hydrogen sulfide detector had a limit of detection of 0.1 ppm. 

Each 30-ton (27 ,000-kg) batch of asphalt concrete provided sufficient material to pave 

approximately 2,400 ft2 (220 m2) of roadway at an average thickness of 2 in. (5.1 cm). Each batch 
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produced for this demonstration was used to pave two different test strips at HPA, one larger strip for 
long-term monitoring and one smaller strip for a road-grinding air emissions test currently scheduled for 
later in 1992. 

Roadway Application of the Asphalt Test Strips 

The asphalt concrete test material was successfully transported to HPA without incident and was 
applied to six different test strips at HPA, as follows: 

Two strips containing standard production (control) asphalt concrete, 
Two strips containing untreated sandblasting grit, and 
Two strips containing sulfide-treated sandblasting grit. 

Asphalt concrete was applied to two different stretches of road at HP A. Three of the six test 
strips (one each of the asphalt COIKTete control, untreated grit, and sulfide-treated grit) were laid for 
long-term physical and chemical testing. These strips were laid side-by-side extending the width of the 
road. They measure approximately 30 ft by 50 ft (9 m by 50 m) in area by 2 in. (5.1 cm) deep. These 
test strips were sampled for physical and chemical properties measurements several days after 
application, resampled in June, 1993, and will be resampled at intervals for the next several years. 

The second series of three test strips was laid in series on the northern side of the road. They 
measure approximately 18 ft wide (5.5 m wide) and 50 ft long (15 m long) by 2 to 2.5 in. deep (5.1 to 
6.4 cm deep). Each test plot was prepared for application in the same way normal roads are prepared 
for resurfacing. The crew supervisor inspected each test plot for any failures which might exist and had 
any vegetation and dirt removed from the test plot areas. After the paving operation, the test strips were 
inspected by the field engineer for smoothness and uniformity. After all rolling was completed, fog seal 
was applied to all the test strips. 

A road-grinding operation on tl1ese strips was later conducted to measure the release of fugitive 
dust and contaminants. The strips were ground in tl1eir entirety to simulate an asphalt-grinding 
operation preceding an asphalt overlay. Air monitoring data were collected at both short-range distances 
to simulate occupational exposure and longer-range distances to address possible nonoccupational 
exposure. Results of this testing are not yet available, but will be published at a later date. 

LONG-TERM TESTING OF THE PILOT-SCALE TEST STRIPS 

In addition to the loose asphalt concrete samples described above, asphalt core samples were 
collected from the long-term test strips several days after the asphalt concrete was applied. Five 
undisturbed core samples were collected (five cores each of control, untreated, and sulfide-treated) from 
each long-term test strip. A portable drilling machine with a water-cooled, diamond-tipped coring bit 
was used for core collection. 

Physical and Chemical Analyses 

The asphalt concrete test samples were analyzed for the following physical and chemical 
parameters in order to assess compliance with Caltrans and DTSC sandblasting grit recycling criteria: 

Stabilometer value 
Cohesiometer value 
% voids 
WET-soluble Cu and Pb 
Total Cu and Pb. 



The tliree different types of asphalt were analyzed for total and WET-soluble Cu and Pb content to 

determine compliance with DTSC recycling criteria and to calculate tl1e average grit composition of tlle 

asphalt production runs containing untreated and treated grit. The analytical data are presented in Table 

7. All of the total and WET-soluble Cu and Pb contents are well below their respective Title 22 TTLC 

and S'ILC values (see Tables 1 and 2), and therefore show compliance with proposed California EPA 

Use Constituting Disposal (UCD) policy. 
Furtller, the total metals data in Table 7 were evaluated in comparison with the average total 

metals data in Table 1 as an approach to calculating the weight percent of grit that was added to the -.. 

untreated and treated grit test strips. Assuming grit concentration was approximately 5%, or slightly less 

based on the fact that approximately 1.5 tons (1,400 kg) of grit was incorporated into 30 tons (27,000 

kg) or slightly more of asphalt concrete, the weight percent grit content of the untreated or treated 

asphalt, A, was calculated from the following dilution calculation: 

[X ~ Y] * 100 = A 

where 

X = tl1e total Cu or Pb concentration in the asphalt concrete test specimen (pellet or 

core, untreated or treated) from Table 7. 

Y = the total Cu and Pb concentration in the control asphalt concrete test specimen 

(pellet or core, untreated or treated) from Table 7. 

Z = t11e mean total Cu or Pb concentration in t11e untreated or treated grit from 

Table 1. 

The results of tl1ese dilution calculations show that the average grit concentration in tl1e untreated 

asphalt concrete was 4.5 ± 1.6 wt% and in the treated asphalt concrete was 5.0 ± 1.4 wt%. These 

values provide independent confirmation of the values estimated from the mass loading of sandblasting 

grit with tlle other asphalt concrete ingredients. 

TABLE 7--Metals data on asphalt concrete test specimens. 

Total (mg/kg) WET-Soluble (mg/L) 

Sample ID 
Cu Pb Cu Pb 

Control Asphalt Core 21 3.0 0.088 0.050 

Control Lab Pellet 16 3.0 0.034 0.050 

Untreated Asphalt Core 93 17 1.2 0.056 

Untreated Lab Pellet 74 11 0.098 0.050 

Loose Untreated 110 20 1.8 0.050 

Treated Asphalt Core 62 10 0.69 0.097 

Treated Lab Pellet 93 13 0.20 0.050 

Loose Treated 76 9.8 0.42 0.07 

Metals Analysis of Asphalt Cores 
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The three asphalt test strips were resampled in June, 1993, witl1 27 undisturbed core samples 

collected (nine cores each of control, untreated, and sulfide-treated) from each of tlle tllree long-tenn 

test strips. A portable drilling machine witl1 a water-cooled, diamond-tipped coring bit was used for 

core collection . 
The asphalt concrete test samples were analyzed for tlle following physical and chemical 

parameters to assess compliance witll Caltrans specifications and DTSC sandblasting grit recycling 

criteria: WET-soluble Cu and Pb; Total Cu and Pb; Stabilometer value; Cohesiometer value; and % 

voids and otller physical characteristics relating to long-tenn durability. Results of tlle metals analyses 

and physical tests are presented in Tables 8 and 9. 

Table 8--Results of metals analysis on long-tenn test strips, June, 1993 sampling. 

Total (mg/kg) WET-Soluble (mg/L) 

Sample Cu Pb Cu Pb 

Untreated #1 70 18 0.69 0.14 

Untreated #2 98 19 1.3 0.088 

Untreated #3 90 22 0.21 0.23 

Sulfide-Treated #1 47 12 0.88 0.073 

Sulfide-Treated #2 85 14 0.44 0.18 

Sulfide-Treated #3 25 11 0.49 0.068 

Control #1 14 7.6 0.046 0.069 

Control #2 17 8.8 0.067 0.073 

Control #3 14 6.3 0.19 0.097 

Nine asphalt core samples, tllree each from tlle untreated, sulfide-treated, and control test strips, 

were analyzed for SlLC and TlLC Cu and Pb. The results (Table 8) indicate very similar metals 

concentrations in tlle test strips based on tlle June 1993 sampling as were present during tlle November, 

1991 sampling (see Table 7). There is no evidence of reduction in tlle concentration of eitller metal and 

tllerefore no evidence of metals leaching since the asphalt test strips were laid in November, 1991. 

Results for tlle physical properties tests for standard asphalt-concrete (control), asphalt concrete 

containing untreated grit, and asphalt concrete containing treated grit are presented in Table 9. Several 

observations may be drawn from tl1e data. First, tlle percent void values were lower tllan nonnally 

encountered. They probably are lower because of tl1e high temperatures upon arrival at HPA and tlle 

prompt and tllorough compaction through rolling. Such low percenL voids values typically are 

associated witll high-integrity asphalt and would not be viewed negatively but are not always achieved 

in tlle commercial paving industry because more cooling usually takes place between asphalt production 

and compaction . 
Second, tllere are several instances of relatively low stabilometer values for several of the samples, 

namely, control samples #2 and #3, untreated sample #3, and all tllree treated samples. These relatively 

low stabilometer values are not associated witll tlle presence of sandblasting grit as an additive because 

two out of tllree control samples are low. Instead, tlle low stabilom~ter values have a direct correlation 

witll percent oil by weight of aggregate content. Those samples having high oil contents (>6.0%) also 

are tlle ones that have low stabilometer values (<35) and exhibited strong flushing and/or pumping 

characteristics upon compaction. Therefore, it appears tlmt tlle test mixes tllat were produced from tllese 

test strips were slightly oily, which is not surprising given tl1e fact tlmt tlle batch sizes were so small. 
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Table 9--Physical asphalt concrete tests. June, 1993 sampling. 

Control Control Control Untreated Untreated Untreated Treated Treated Treated Test Limit 

Test Performed #1 #2 #3 #1 #2 #3 #1 #2 #3 Critelia 

Percent oil by 
5.8 

6.2 6.1 5.9 5.4 6.0 6.1 6.6 6.2 

weight of aggregate 

Percent oil by 5.5 5.8 5.8 5.6 5.2 5.6 5.7 6.2 5.8 

weight of mix 

Maximum 154.5 153.7 154.6 155.0 155.6 155.2 154.7 153.7 154.1 

Laboratory- 150.1 150.5 151.2 150.6 150.8 150.8 150.3 15 I. I 151.8 

Compacted Unit ( 1.928) ( 1.933) (1.942) (1.934) ( 1.937) (1.937) (1.931) ( 1.941) ( 1.950) 

Weight. lb/ft3 

(kg/m3) 

Percent Voids 2.8 2.1 2.2 2.8 3.1 2.8 2.8 1.7 1.5 4 (min)(-)8 
(maxJ* 

Hveem Stabilometer 37 22 32 41 35 32 32 21 17 35 (min)*"' 

Value 

Compacted moderate flushing flushing moderate very slight moderate flushing flushing flushing 

appearance of flushing and flushing flushing flushing and and 

Hveem specimens pumping pumping pumping 

Swell (CA 305) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 In 
(max) 

Cohesiometer, lb/ft3 542 343 503 505 455 480 405 377 155 50 

(kg/m3)(CA 306) (6.96) (4.40) (6.46) (6.49) (5.84) (6.17) (5.20) (4.84) (1.99) (min)*** 

* Asphalt Institute (1962 ciiteria; minimum value for Hveem Test. maximum value as listed for Marshall Test. Note that there is no maximum % voids, value 

for the Hveern Test in the Asphalt Institute (1962) cliteria (P.O. Box 14052. Lexington, KY 40512-4052. Tel. 606/288-4060, 

, -,. 

** 

*** 

, . 

Fax 606/288-4999). 
Caltrans criteria for medium-traffic applications. 
Asphalt Institute (1962) criteria (P.O. Box 14052, Lexington, KY 40512-4052, Tel. 606/288-4060, Fax 606/288-4999). 
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It is difficult to achieve precise mix formulations with large full-scale asphalt production 

equipment when only 30 tons (27,000 kg) of asphalt are produced per batch. Mix design would be 

much easier to achieve during full-scale production, thus eliminating the high oil contents. 

Compliance With California STLC Criteria 

In order to demonstrate tliat the asphalt meets California S1LC requirements, calculations can be 

performed to determine compliance after subtracting the background contribution and correcting for the 

effect of dilution, Table IO presents the results of the calculations for Pb in asphalt strips that contained 

untreated grit. The average WET Oeachable) Pb content of the untreated grit was 19 mg/L, compared to 

an S1LC of 5 mg/L. Therefore, t11e asphalt binder ingredients would need to immobilize the Pb by a 

factor of approximately four to bring the WET Pb content of the spent ABM in the asphalt concrete to 

below 5 mg/L. Based on analysis of the core samples, the average WET Pb content of the ABM­

containing asphalt concrete was 0.13 mg/L, versus 0.07 mg/L for control asplialt specimens containing 

the same aggregate and oil contents, but no ABM, thus indicating a WET Pb content of 0.06 mg/L 

attributable to the ABM component of the asphalt. Asphalt concrete was 5.0%, indicating a dilution 

factor of 20 which, when multiplied by t11e background-corrected WET Pb content of the asphalt 

concrete, yields 1.2 mg/L Pb. This value is well below the S1LC criterion for Pb, 5 mg/L, thus 

indicating compliance wiU1 the criterion. Tables 11, 12. and 13 present similar calculations for Cu and 

Pb for asphalt concrete samples containing botll treated and untreated grit. In all cases, Ille S1LC 

criteria have been met. 

TABLE 10--Calculations for Pb in asphalt test strips containing untreated grit. 

Mean Total Pb Content of Grit 204 mg/kg 

Mean WET Pb Content of Grit 19 mg/L 

A) WET Pb Content of Asphalt Test Strips 0.13 mg/L 

(average of 4 values for field cores from 
1991 and 1993 sampling) 

B) WET Pb Content of Control Asphalt Test 0.07 mg/L 

Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

C) Background-Corrected WET Pb Content of 0.06 mg/L 

Asphalt Test Strips (A-B) 

D) Dilution Factor-Untreated Test Strips 20 

E) Dilution-Corrected WET Pb Coment of 1.2 mg/L 

Asphalt Test Strips (C*D) 

F) STLC for Pb 5.0 mg/L 

CONCLUSIONS 

The use of ABM in asphalt roadbed material has been shown to be a viable option under the 

proposed California regulatory standards. The ABM provides value as aggregate in the asphalt while 

tlle asphalt assists in immobilizing metal contaminants. The merits of recycling versus some other 

option should be evaluated on a case-by-ca~e ba-;is. This paper has considered only the chemical and 



TABLE 11--Calculations for Cu in asphalt test strips containing untreated grit. 

Mean Total Cu Coment of Grit 1,832 mg/kg 

Mean WET Cu Content of Grit 144 mg/L 

A) WET Pb Content of Asphall Test Strips 0.85 mg/L 
(average of 4 values for field cores from 
1991 and 1993 sampling) 

-.. 

B) WET Pb Content of Control Asphalt Test 0.10 mg/L 
Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

C) Background-Corrected WET Pb Content of 0.75 mg/L 
Asphalt Test Strips (A-B) 

D) Dilution Factor-Untreated Test Strips 20 

E) Dilution-Corrected WET Pb Content of 15 mg/L 
Asphalt Test Strips (C*D) 

F) STLC for Cu 25 mg/L 

TABLE 12--Calculations for Pb in asphalt test strips containing sulfide-treated grit. 

Mean Total Pb Content of Grit 160 mg/kg 

Mean WET Pb Content of Grit 11.1 mg/L 

A) WET Pb Content of Asphalt Test Strips 0.10 mg/L 
(average of 4 values for field cores from 
1991 and 1993 sampling) 

B) WET Pb Content of Control Asphalt Test 0.07 mg/L 
Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

C) Background-Corrected WET Pb Content of 0.03 mg/L 
Asphalt Test Strips (A-B) 

D) Dilution Factor Sulfide-Treated Test Strips 22 

E) Dilution-Corrected WET Pb Content of 0.66 mg/L 
Asphalt Test Strips (C*D) 

F) STLC for Pb 5.0 mg/L 

physical analyses with regard to stated California regulations. Other considerations, such as federal 
regulations and cost, also need to be considered in the decision to recycle spent ABM into asphalt 
roadbed material. However, the recycling option is higher in the hierarchy of hazardous waste 
management than disposal with or without treatment options. Further, waste minimization credit may be 
given to the generator of U1e spent ABM because it is not manifested to U1e asphalt plant for recycling. 
With recycling, valuable landfill space can be reserved for higher-level hazardous wastes. The spent 
ABM was found to contain relatively low metal concentrations and to pose negligible risk. 
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TABLE 13--Calculations for Cu in asphalt test strips containing sulfide-u·eated grit. 

Mean Total Cu Content of Grit 1,300 mg/kg 

Mean WET Cu Content of Grit 55.5 mg/L 

A) WET Pb Content of Asphalt Test Strips 0.63 mg/L 
(average of 4 values for field cores from 
1991 and 1993 sampling) 

-... 

B) WET Pb Content of Control Asphalt Test 0.10 mg/L 
Strips (average of 4 values for field cores 
from 1991 and 1993 sampling) 

C) Background-Corrected WET Pb Content of 0.53 mg/L 
Asphalt Test Strips (A-B) 

D) Dilution Factor Sulfide-Treated Test Strips 22 

E) Dilution-Corrected WET Pb Content of 11.7 mg/L 
Asphalt Test Strips (C*D) 

F) STLC for Pb 25 mg/L 
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ABSTRACT: For a ten-year period, 1976 to I 986, the U.S. Navy leased most ofits naval station, 
Treasure Island. Hunters Point Annex (HPA), to Triple A Machine Shop, which operated the 
station as a commercial ship repair facility. Triple A generated waste sandblasting grit contam­
inated with toxic heavy metals (i.e., lead and copper). The grit accumulated in a 2300-m3 (3000-
yd3) pile. This three-phase study evaluated the effectiveness of a sulfide-based chemical fixation 
process in rendering the grit nonhazardous under U.S. Environmental Protection Agency and 
State of California hazardous waste rules and regulations. 

Two significant lessons resulted from the study. First, the unsatisfactory degree of stabilization 
of the lead and copper during the field demonstration was a direct result of their encapsulation 
in organic coatings (antifouling agents, pigments. etc.). Understanding the physicochemical 
form of the contaminant is as important as knowing the type and amount of the contaminant 
present. Second. sultide-based formulations used in the laboratory enhanced the degree of sta­
bilization over that which occurred in the field. During laboratorytreatability studies. it is impor­
tant to cure the waste in a set_ting that simulates the conditions that will be encountered in the 
field. 

Sulfide binders, as shown in this study, have a role in stabili7.ation/solidification where con­
ventional technologies arc unable to meet performance criteria. 

KEY WORDS: stabilization, solidification, lead, copper. sandblasting grit, leaching data, sam­
pling, statistical analysis, treatability 

From 1976 to 1986, the U.S. Navy leased most of its naval station, Treasure Island, Hunters 
Point Annex (HPA), to Triple A Machine Shop, which operated it as a commercial ship repair 
facility. Triple A ·s shipyard corrosion control operations generated waste sandblasting grit. 
which was deposited in the industrial landfill area of the shipyard. An approximately 2300-m3 

(3000-yd3) pile of waste sandblasting grit presentat the facility is the subject of this study. 
The overall objective of this project was to evaluate the effectiveness of a sulfide-based chem­

ical fixation process in rendering the sandblasting grit contaminated with toxic heavy metals 
nonhazardous under U.S. Environmental Protection Agency (EPA) and State of California 
hazardous waste rules and regulations. The project was divided into three phases. Phase I was 
a sampling and analysis activity to identify the target contaminants. Phase II was a laboratory 

1 Depanment manager, Environmental Technology, Battelle Columbus Operations, Columbus, OH 
43201-2693. 

2 Project officer: Naval Civil Engineering Laboratory, Pon Hueneme, CA 93043-S003. 
3 Owner, ToxCo. Inc. 
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demonstration activity to develop and verify the effectiveness and suitability of a chemical 
stabilization process prior to treating the 2300 m3 of grit. Phase III was the field treatment 
demonstration of the bench-scale-tested treatment technology on the 2300-m3 waste pile. 
After treatment, the treated grit was to be disposed of in a municipal landfill as nonhazardous 
waste. 

Phase I: Sampling and Analysis 

Sampling 

The field site consists of an accumulated pile of sandblasting grit situated on a cleared soil 
area. The pile is approximately 18 m (20 yd) wide by 41 m (45 yd) long, in the approximate 
shape of a kidney bean, and is about 3 m (9 ft) high with a relatively flat top. The pile has been 
covered with a tarpaulin to reduce dust emissions and the infiltration of precipitation through 
the pile. 

Because of possible variations in metal concentrations in different pans of the pile, samples 
were collected from random locations and as a function of depth. In November 1988 the pile 
was gridded into equal surface areas by marking a coordinate every 2 m (6 ft). This resulted in 
208 grids having surface areas of approximately 3 m2 (36 ft2) each (Fig. 1 ). The grid areas were 
numbered consecutively so that sample locations could be referenced. Then sample grid num­
bers were selected from a random number table for each sampling location. Twenty-four dif­
ferent samples were collected along with two blind replicates. Eight samples were collected at 
each of three depth intervals: (a) 0 to I m (0 to 3 ft, avoiding the top 8 cm or 3 in.); (b) I to 2 
m (3 to 6 ft); and (c) 2 to 3 m (6 to 9 ft). 

Samples were collected using a stainless steel shovel or sand auger, depending on depth. A 
ponion of each sample was archived for possible future use. Samples were split in the field 
using a riffle-type splitter, placed in precleaned polyethylene (I-Chem Corp.) bottles, and 
immediately shipped under chain of custody to the appropriate laboratory for analysis or stor­
age. The splitter, sampling devices, and mixing tray were cleaned between each sample. A field 
quality control (QC) blank was collected using clean sand to verify that cross-contamination 
was not occurring. Permanent field notebooks were maintained with proper documentation. 

Analysis of Untreated Samples 

As mentioned above, 24 different samples (plus two blind replicates) from three different 
depth horizons were collected. Ponions of selected untreated samples were analyzed for total 
California Assessment Manual (CAM) and soluble (Waste Extraction Test leaching test) met­
als using-State of California protocols. Selected saJ1'.lples were also analyzed using the EP Tox 
(U.S. EPA) leaching methodology. All California tests were conducted by a Califomia-cenified 
analytical laboratory. 

The results of the total metal analyses are provided in Tables I and 2 and lead to the follow­
ing conclusions: (a) with one exception, only copper and lead were present in concentrations 
theoretically sufficient to exceed their soluble threshold limit concentrations (STLCs); and ( b) 
there was no statistically significant difference in the concentrations of either copper or lead as 
a function of depth. Note that chromium analyses of two samples suggest that chromium (Cr) 
is present mostly (>90%) in the trivalent form (Table I). Therefore, Cr (VI) concentrations 
are below STLC. The exception mentioned above was nickel in one sample; but when WET­
tcsted. the nickel concentration was well below its STLC. In addition, three samples were ana­
lyzed for pH and reactive sulfide (Claussen methodology). Average pH of the untreated grit 
was 8.6, and reactive sulfide was <3 ppm. 
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TABLE 1-Anal_vtical data on 11ntreated llunters Point .famples, Nos. I to 12. 

Metals, mg/kg 
Sample 

ldcntificalion Cu Pb Sb As Ba Be Cd Cr" Co Hg Mo Ni Se Ag Tl V Zn 
HP-I 1900 250 <8 4.7 310 0.23 <0.5 110 9 <0.4 <5 45 <0.5 <0.5 <5 26 1400 HP-I Dup 1900 280 <8 4.5 280 0.24 <0.5 110 8 <0.4 <5 45 <0.5 <0.5 <5 27 1600 I-IP-2 2100 230 <8 8.0 300 0.37 <0.5 1806 13 <0.4 <5 110 <0.5 <0.5 <5 39 890 lfP-3 2100 2IO II 8.8 320 0.29 <0.5 1606 10 <0.4 <5 66 <0.5 <0.5 <5 31 2500 3:'; IIP-4 1100 160 <8 4.5 100 0.10 <0.5 44 2 <0.4 8 25 <0.5 1.3 <5 II 68 ~ IIP-5 990 120 <8 4.0 250 0.23 <0.5 88 20 <0.4 <5 270 <0.5 <0.5 <5 26 860 z IIP-6 1300 110 <8 4.3 60 0.05 <0.5 26 2 <0.4 29 10 <0.5 <0.5 <5 5.7 650 en 
HP-7 1900 220 <8 4.4 270 0.19 <0.5 100 8 <0.4 <5 58 <0.5 <0.5 <5 22 78 !!I HP-8 1400 170 <8 6.5 150 0.20 <0.5 72 8 <0.4 <5 90 <0.5 <0.5 <5 24 78 ► IIP-9 2300 330 <8 4.2 270 0.11 <0.5 69 4 <0.4 <5 32 <0.5 <0.5 <5 13 1500 r 

0 HP-IO 2100 160 <8 7.8 270 0.26 <0.5 130 II <0.4 6 140 <0.5 <0.5 <5 29 880 z HP-II 2300 330 <8 5.2 340 0.16 <0.5 130 6 <0.4 9 78 <0.5 <0.5 5 19 1400 :E HP-12 2500 240 <8 3.5 280 0.12 <0.5 78 5 <0.4 6 58 <0.5 <0.5 5 15 1900 ► 
• Total Cr. ~ 
6 Cr(VI) data: HP-2 = 14 mg/kg; HP-3 = 8.4 mg/kg. ~ 
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TABLE 2-Alllllytical dllla on un1rea1ed Hunters Poinz samples, 
Nos. 13 10 27. 

Mews. mg/kg 
Sample 

Identification Cu Pb 

HP-13 1900 240 
HP-14 1900 170 
HP-14 Dup 1600 180 
HP-15 1600 330 
HP-16 1700 170 
HP-17 1800 200 
HP-18 1600 150 
HP-19 2000 250 
HP-20 1600 86 
HP-21 2100 180 
HP-22 2000 200 
HP-23 1600 180 
HP-24 1700 210 
HP-25 2600 190 
HP-26 1700 170 
HP-27 1.2 <5 

• Samples codes are as follows: 
I. Samples I to 8 and 25 collected from the 0- to 1-m (0- to 

3-ft) level [after eliminating the top 8 cm (3 in.)]. Sample 
25 is a blind replicate of Sample I. 

2. Samples 9 to 16 and 26 collected from the 1- to 2-m (3-
to 6-ft) level. Sample 26 is a blind replicate of Sample IO. 

3. Samples 17 to 24 collected from the 2- to 3-m (6- to 9-ft) 
level. 

4. Sample 27 is a blank [reagent silicon dioxide (SiC>i) sand]. 

Average copper, lead, nickel, and zinc concentrations plus standard deviations are shown 
in Table 3, compared with their total threshold limit concentration (TTLC) values. 

The 14 samples with the highest copper and lead concentrations were then extracted accord­
ing to California WET methodology, and the extracts were analyzed for copper and lead. 
Twelve samples were also analyzed using the EP Tox test. Average WET and EP Tox copper 
(Cu) and lead (Pb) concentrations and standard deviations are compared with their threshold 
values in Table 4. Note that copper is not an EP Tox metal. 

The concentrations of both metals exceed their STLCs, and the grit is therefore hazardous 

TABLE 3-Average Iota/ metal con1en1s of Hunters Poinz 
sandblasting grit samples. 

Copper 
Lead 
Nickel 
Zinc 

Average, 
mg/kg 

1830 
202 

82 
1017 

Standard Deviation, 
mg/kg 

± 392 
± 63 
± 70 
± 761 

• TTLC -= total threshold limit concentration . 
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TABLE 4-A 11erage soluble metal contents of Hunters Point 
sandblasting grit samples. 

Standard 
Average, Deviation, 

mg/L mg/L STLC, mg/L• 

WET copper 147 ± 27 25 
WET lead 19 ± 6 5 
EP Tox copper 22 ± 4 not applicable 
EPTox lead 0.6 ± 0.4 3 (EPA standard) 

• STLC • soluble threshold limit concentration. 

471 

in California. However, this grit would not be considered haiardous by the U.S. EPA based 
on the results of the EP Tox test. Unaveraged data from both the WET and EP Tox tests are 
provided in Table 5. Analytical methods used to collect the data are listed in Table 6. CAM 
total and soluble metal limits are compiled in Table 7. 

Phase II: Bench-Scale Treatability Study 

This section repons the results of three different chemical fixation procedures tested at 
bench-scale on selected sandblasting grit samples from HPA. The bench-scale treatability 
study was conducted by ToxCo, Inc., a California-based stabilization contractor, with both 
Navy and Battelle witnesses. Battelle provided chain of custody for samples both to and from 
the premises of the stabilization contractor. 

TABLE 5-Resulls of leaching tests on selected untreated 
Hunters Point sa~ples. 

WET,mg/L EPTox, mg/L 

Sample Cu Pb Cu Pb 

Hp-I 150 18 25.2 0.53 
HP-I Dup 25.2 0.52 
HP-2 150 18 29.6 0.52 
HP-3 130 35 19.9 0.22 
HP-9 160 19 24.3 0.74 
HP-10 100 10 15.1 0.19 
HP-II 160 17 22.8 0.51 
HP-12 200 17 25.1 0.41 
HP-14 120 19 12.3 0.17 
HP-14 Dup 120 21 12.4 0.21 
HP-15 130 24 19.2 1.57 
HP-19 180 21 22.3 0.71 
HP-22 160 15 23.7 0.54 
HP-24 150 16 23.3 0.58 
HP-25 150 16 NA• NA• 
HP-25 Dup 170 21 
HP-26 JOO II NA• NA• 
HP-26 Dup 120 32 

• NA • not analyzed. 
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TABLE 6-Methods used for chemical analyses. 

TILC-Califomia Title 22 CCR 66699 
STLC-Califomia Title 22 CCR 66699 

EP Tox-EPA 1310 
MEP-EPA 1320 
pH-EPA 9045 

Reactive Sulfide-SW-846, Pan II, Section 7.3 

METALS, TILC, STLC, EP Tox, AND MEP 

Barium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, Total 
Chromium (VI) 
Cobalt 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

EPA 7080 
EPA 7040 
EPA 7061 
EPA 7080 
EPA 7090 
EPA 7130 
EPA 7190 
EPA 7196 
EPA 7200 
EPA 7210 
EPA 7420 
EPA 7471 
EPA 7480 
EPA 7520 
EPA 7741 
EPA 7760 
EPA 7840 
EPA 7910 
EPA 7950 

TABLE ?-California Assessment Manual meta/ limits, 
California Administrative Code, Title 22. Section 66699. 

Element STLC, mg/L" TILC, mg/kgb 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, Total 
Chromium (VI) 
Cobalt 
Copper 
Fluoride 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

15 
5.0 

100 
0.75 
1.0 

560 
5.0 

80 
25 

180 
5.0 
0.2 

350 
20 

1.0 
5.0 
7.0 

24 
250 

500 
500 

10000 
75 

100 
2500 

500 
8000 
2500 

18000 
1000 

20 
3500 
2000 

100 
500 
700 

2400 
5000 

NOTE: pH should not exceed 12.5 or be lower than 2.0, and 
reactive sulfide should not exceed 500 mg/kg. 

• STLC -= soluble threshold limit concentration. 
b TILC .. total threshold limit concentration. 
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The performance criteria were as follows: 

I. WET Pb< 5 mg/L. 
2. WET Cu < 25 mg/L. 
3. pH< 12.5. 
4. Reactive sulfide < 500 mg/kg. 

Several different bench-scale treatability tests were conducted, each with unsatisfactory results. The problem was traced to the physicochemical form of the Pb and Cu in the grit. Both were found to be encapsulated in organic polymeric coatings, Pb most likely in paint pigment compounds and Cu in antifouling compounds. When the complex physicochemical forms of Pb and Cu were understood, devising a successful bench-scale treatability study was then pos­sible. Three processes were tested. All three processes used a sulfide-fixing agent in combin­ation with a silicate-setting agent. In Process No. I, the setting agent was a combination of fly ash and cement. Process No. 2 used fly ash only, and Process No. 3 used bentonite only. 
Soon after treatment, the waste has a rather moist texture and resembles a viscous slurry. Several days after stabilization and curing, the treated sandblasting grit has a texture and con­sistency very much resembling that of the untreated grit. 
The treated samples were allowed to stabilize and cure for two to four days. The samples were then analyzed for pH, reactive sulfide, and WET Pb and Cu by a California-certified ana­lytical laboratory. Averaged results of the chemical analyses ( except for reactive sulfide, which is shown as a range) on the treated samples are shown in Table 8 by process. Una veraged chem­ical data and 95% confidence intervals are presented in Table 9. 
All samples tested using all three processes passed the WET test for Cu and Pb, had a pH below 12.5, and tested below the reactive sulfide guideline of 500 mg/kg. Therefore, any of the three processes were considered to be satisfactory for the field demonstration. Processes Nos. 2 and 3 were preferred over Process No. I because of the need to fix fly ash and cement (thus entailing the use of an additional hopper) in the latter. Process No. 2 was used in the field. Also, to assess the long-term stability of the treated waste, a multiple extraction procedure (MEP) was conducted on three samples of this waste treated by a similar process. The results of this test showed no significant release of either lead or copper (Table I 0) during the ten-day testing period. Additional studies, both theoretical and experimental, are being undertaken to understand better the long-term stability of metal sulfides and the potential applicability of sulfide-based stabilization/solidification (S/S) processes in remediation. 

TABLE 8-Averaged performance data from bench-scale treatability studies. 

WET Pb. mg/L WET Cu. mg/L0 Lab pH Reactive Sulfide. mg/kg 

PROCESS NO. 1 
<0.4 <0.1 12.1 <3 to 20 

PROCESS NO. 2 
<0.4 <0.1 12.0 <3 to 65 

PROCESS NO. 3 
<0.4 <0.1 11.2 <3 to 300 
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TABLE 9-Results of leaching tests on bench sca/e-trea1ed Hunters Point samples. 

Sample WET Cu, mg/L WETPb,mg/L pH Reactive Sulfide. mg/kg 

PROCESS NO. I 

HP-7 <0.1 <0.4 12.6 20 

HP-13 <0.1 <0.4 12.0 <3 

HP-17 <0.1 <0.4 11.7 <3 

HP-19 <0.1 <0.4 12.0 <3 
10.4 10 

PROCESS NO. 2° 

HP-7 <0.1 <0.4 12.3 <3 

HP-13 <0.1 <0.4 12.3 <3 

HP-15 <0.1 <0.4 11.6 <3 

HP-19 <0.1 <0.4 11.9 <3 

HP-21 <0.1 <0.4 11.7 65 

HP-22 <0.1 <0.4 12.1 <3 
0.2 21 

PROCESS NO. 3° 

HP-17 <0.1 <0.4 10.9 33 

HP-23 <0.1 <0.4 10.8 <3 

HP-24 <0.1 <0.4 11.8 300 
0.6 186 

• 95% Confidence interval . 

Phase III: Field Treatment Demonstntion Field Activities 

The full-scale demonstration of the treatment technology was conducted in December 1989 

after the approval of a detailed work plan by the U.S. Navy and cognizant regulatory agencies. 

Implementation of the full-scale process was preceded by three pilot-scale tests on approxi­

mately l 5-m3 (20-yd3) batches of sandblasting grit. The mixing device was a large double-screw 

pugmill, with a 150 m3 (200 yd3) per hour capacity. We operated the field demonstration at 

approximately 40 m3 (50 yd3) per hour throughput. The proportions of the ingredients were 

TABLE 10-Anal_vtical results MEP test-Pb and Cu concentrations in sulfide-treated Hunters Poim 
sandblasting grit. 

Posttreatment, Multiple Extraction Procedure 

EPTox, 
Sample mg/L Day 1 Day2 Day 3 Day4 Day5 Day6 Day7 Day8 Day9 

PB CONCENTRATIONS 

HP-9 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

HP-11 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

HP-19 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

HP-19 <0.05 <0.05 

CU CONCENTRATIONS 

HP-9 0.32 0.06 0.03 0.03 0.02 0.01 0.01 0.01 0.02 0.0:? 

HP-I I 0.69 0.08 0.06 0.06 0.06 0.06 0.05 0.05 0.07 0.16 

HP-19 0.17 0.07 0.05 0.04 0.05 0.03 0.03 0.04 0.04 0.07 

HP-19 Dup 0.04 0.03 0.04 

NOTE: The EP Tox test is the first step of the multiple extraction procedure. 
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varied slightly between these three tests with the intent of identifying the most satisfactory mix. The results from these tests on samples collected immediately in the field and express-analyzed 
by a local analytical laboratory showed that two of the three mixes passed all of the applicable performance standards. Therefore, the decision was made to proceed with full-scale demonstration. 

After approximately one and a half days of field treatment, approximately 500 m3 (600 yd3) 
of sandblasting grit had been treated. However, field activities were suspended because ofinter­
nal matters between the Navy and the California Department of Health Services. Several 
weeks after treatment, samples were collected from the treated waste pile and analyzed for the four principal performance parameters. The following sections briefly summarize the results 
of these analyses. 

500 Cubic Meter Treated Pile. December 1989 
Several samples of treated waste from the approximately 500-m3 (600-yd3) pile were chem­

ically analyzed (Table 11 ). The samples were collected as a function of depth. The pile varied 
in depth up to approximately I m (3 ft). The results of the first three samplings (six samples 
total) showed that Cu failed the WET test in two of six samples and Pb failed in five of six samples. The late January samples (two samples) were collected slightly deeper in the treated 
pile. In these samples, Cu passed the STLC in both cases while Pb passed in one case. The 
February samples showed that the deeper samples were, in general, better stabilized than the 
shallow material. 

Clearly, some degree of Cu and Pb stabilization is evident in the field-treated samples. The 

TABLE I I-Data on the 500-m1 treazed pile. 

STLC. Cu. STLC, Pb, 
Sample mg/L mg/L pH 

SAMPLES COLLECTED WEEK OF 18 DEC. 1989 
8 cm (3 in. Depth) 9.3 4.4 13° 
30 cm (12 in. Depth) JO II 13° 

SAMPLES COLLECTED WEEK OF 25 DEC. J 989 
8 cm (3 in. Depth) 50.2 10.6 12.36 
30 cm (I 2 in. Depth) 42.0 10.3 12.37 

SAMPLES COLLECTED )6 JAN. J990b 
Sample I 22.5 11.8 12.1 
Sample2 18.5 15.3 12.0 

SAMPLES COLLECTED 29 JAN. 1990' 
1320-3 13.4 3.0 12.2 
1320-4 15.0 7.17 12.4 

SAMPLES COLLECTED 20 FEB. 1990d 
1-3 6.5 8.1 12.4 

11-3 4.8 6.0 12.2 
111-3 7.7 7.8 12.4 
111-4 8.6 6.1 12.1 

0 pH rounded to nearest whole unit. 
b Collected from a depth of approximately 30 cm ( 12 in.). 
'Collected from a depth of approximately 30 to 61 cm (12 to 24 in.). 
d Collected from a depth of approximately 61 to 91 cm (24 to 36 in.). 

Reactive Sulfide, 
mg/kg 

<l 
<l 

25.3 
17.5 

<0.005 
<0.005 

27 
13 

166 
19 

-
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soluble Cu and Pb levels are lower than what can be accounted for by the small amount of 

dilution that occurs from the stabilization chemicals and water. However, the degree of sta­

bilization is not sufficient for the grit to be classified as nonhazardous in the state of California. 

especially in the upper pans of the treated waste pile. 

Laboratory Treatability Studies 

Several laboratory treatability studies were conducted to help understand the cause of the 

apparent failure, judging from the field data. The first study compared the effect of the fly ash 

that was used in the bench-scale test of June 1989 (the basis for the formulation used in the 

field demonstration) with that of the fly ash that was used in the field demonstration. The sta­

bilization contractor was unable to secure for the field demonstration the exact fly ash that was 

used in the bench-scale treatability study. We wanted to determine if using the different fly ash 

could account for the lower degree of stabilization observed in the field. 

The result (Table 12) was that there was no difference in the effect of the two fly ashes. Both 

resulted in satisfactory STLC Cu and Pb levels, pH, and reactive sulfide as observed in the 

bench-scale test of June 1989. Incidentally, both samples were cured in a jar. The pHs of the 

two fly ashes were measured and were found to be within several tenths of a pH unit of each 

other. 
Another treatability test evaluated the effect of curing the test samples on a gentle incline in 

the open air to better simulate field conditions. Some excess stabilization reagent was observed 

draining off the grit pile, and the treated samples had a lighter color than the samples that cured 

in the jar. The results yielded WET Cu and Pb levels that were over a factor of ten higher than 

the jar-cured samples for both metals (Table 12). These results strongly suggested that incom­

plete curing was the cause of the lower degree of stabilization observed in the field. 

A final treatability test consisted of a similar series of tests as described above for the fly ash. 

except that bentonite was used instead of fly ash. Typical results (Table 12) shows that the 

bentonite was more effective compared with fly ash in stabilizing the grit when cured in the 

open air on an incline. However, the degree of stabilization was still not as great as when 

the samples were cured in a jar. The bentonite appears clearly preferable to the fly ash in these 

tests, but it is not clear whether the CAM STLC limits would consistently be satisfied in the 

field application of this technology. 

Summary 

The hypothesis for the higher-than-expected STLC-soluble Cu and Pb contents in some of 

the field-treated grit samples is that the reaction between sulfide and metal ions was prevented 

TABLE 12-Data from lab treatabi/ity studies conducted since I 5 Dec. I 989. 

STLC. Cu, 
mg/L• 

STLC. Pb, 
mg/L0 pH 

COMPARISON OF 2 FLY ASHES CURED IN A CLOSED JAR 

Lab Treatability Fly Ash 
Field Treatability Fly Ash 

0.11 
0.13 

0.28 
0.13 

11.5 
12.0 

CURED IN THE OPEN AIR ON A SLIGHT INCLINE 

Lab Treatability Fly Ash 
Field Demonstration Fly Ash 
Bentonite 

33.7 
23.5 

3.6 

• STLC = Soluble threshold limit concentration. 

3.72 
2.83 
2.13 

11.2 
11.9 
11.8 

Reactive Sulfide. 
mg/kg 
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from going to completion because various environmental conditions caused the treated grit to 
cure differently in the field than in a jar. One of the principal factors appears to be the drainage 
of the dense sulfide reagent away from the upper parts of the treated pile. This effectively 
stopped the stabilization reaction before completion. 

In the laboratory, the samples were cured in the restricted environment of the sample jar, 
·and a higher degree of chemical reaction resulted. An imponant complicating factor is that 
Cu and Pb in this grit are encapsulated in organic polymeric antifouling compounds and pig­
ments, which must be penetrated before the reaction between ionic metal species and sulfide 
can occur. From the bench-scale data, the caustic sulfide setting reagent appears to be capable 
of slowly degrading these polymers, but the reaction stops when the reagent drains away. 

Note also that the soluble silicate binder was incapable of stabilizing the grit in bench-scale 
studies. This is a commonly used binder, but was not applicable to Hunters Point grit because 
of the grit's chemical complexity. 

Lessons Learned 

This paper addresses two of the more significant of the lessons learned. 

1. Complications due to ph_vsicochemical form of the target contaminant. The unsatisfac­
tory degree of stabilization of the Cu and Pb during the field demonstration was a direct 
result of their encapsulation in organic coatings of various types (antifouling com­
pounds, pigments, etc.). Persons conducting stabilization/solidification treatability tests 
frequently measure the type and amount of contaminant present. But, in complex waste 
forms such as the Hunters Point sandblasting grit, type and amount of contaminant are 
not sufficient information. Also imponant is understanding the physicochemical form 
of the contaminant. 

2. Jar effect during curing. The jar environment promotes good contact between the binder 
and waste form and clearly led to an enhanced degree of stabilization over that which 
occurred in the field. During laboratory treatability studies, curing the waste in a setting 
that simulates as closely as possible the conditions that will be encountered in the field is 
imponant. 

Postscript 

The data contained in this report might lead to the erroneous conclusion that the sulfide­
based stabilization technologies described herein are ineffective. To the contrary, there are 
numerous instances where such technologies have been used successfully in the field, resulting 
in products having stability in an appropriate disposal environment. Once the metal sulfide 
salts are formed, they appear to be very stable for long periods of time unless exposed to acid 
and oxidizing conditions simultaneously. Free sulfide (unreacted with metals) left over after 
completion of the S/S reactions appears to oxidize fairly readily upon aeration. We are study­
ing the Jong-term stability of metal sulfides and the S/S conditions necessary to form metal 
sulfides that have long-term stability in the environment. 

The sulfide-based formulations described in this report were selected•after a number of other 
conventional binders were clearly shown to be unsatisfactory for this waste form, which, as 
indicated above. was difficult to stabilize because of the organic polymer coatings on the met­
als. The sulfide binders have a role in stabilization technology where other conventional tech­
nologies are unable to meet the necessary performance criteria. 

Finally, recent developments in the California Department of Health Services policy appear 
to make it possible to recycle the Hunters Point sandblasting grit into asphalt or other com-
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posites. This policy, which is expected to be made official in 1991, would only apply to Cali­

fornia (not RCRA) wastes (a) that do not exceed the TILCs; (b) whose WET-soluble metal 

contents will be brought below the STLCs by dilution in the asphalting process; and (c) that 

have a beneficial contribution to the physical integrity of the composite. Pending approval of 

this new OOHS policy, the 2300 m3 (3000 yd3) of sandblasting grit at Hunters Point will be 

legally recycled into asphalt. 
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Battelle Memorial Institute 
Environmental Technology 
505 King Avenue 
Columbus, Ohio 43201-2693 

Attn: Mr. Karl Nehring 

Dear Mr. Nehring: 

10389 Old Placerville Road 
Sacramento, CA 95827 
1916) 362-5332 
FAX# 1916)362-2318 

Enclosed is your copy of the technical paper presented at the HAZMAT West Conference 
on November 12, 1992. Dr. Leonard and I greatly appreciate your contribution to the 
preparation of this paper, and hope that both ABM reuse technologies are positively promoted 
by the effort. 

Please feel free to contact me at (916) 362-5332 if you have any questions or require 
additional information . 

Sincerely, 

~9-~ 
Allan J. Priest 
Scientist 

cc: R. Leon Leonard 
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1.0 INTRODUCTION 

Abrasive Blast Material (ABM) is an industrial hazardous waste that is 
generated in substantial quantities throughout California and the nation. Historically, this 
waste has been subject to handling and management for hazardous waste landfill disposal. 
However, as the costs of landfill disposal continue to increase and waste generators are ·· 
increasingly subject to long term potential liability for landfill disposed wastes, alternative 
means of disposal of ABM and other high volume waste streams are being examined. A 
number of alternative technologies for utilization of ABM are currently under scrutiny by 
hazardous waste industry professionals and the California EPA Department of Toxic 
Substances Control (DTSC). 

This paper compares two alternative reuses of waste ABM. The first process 
incorporates ABM as a feedstock in the manufacture Portland cement. This demonstration 
project is a cooperative effort by Radian Corporation, Southwestern Portland Cement 
Company, and Mare Island Naval Shipyard. The second alternative incorporates waste ABM 
in asphalt concrete for roadbed material. This technology was demonstrated by Battelle 
Memorial Institute, on behalf of the U.S. Naval Civil Engineering Laboratory, and Naval 
Station Treasure Island. 

Section 2.0 of this paper includes a description of the process which generates 
ABM, the characteristics which make it a hazardous waste stream, and incentives for long 
term waste reductions for generators in California. Section 3 describes the alternative use of 
waste ABM in the production of Portland cement, and Section 4 presents a similar evaluation 
of the application of ABM into asphalt roadbed material. These discussions present an 
evaluation of the technical, regulatory, and economic feasibility of the two ABM reutilization 
alternatives. The final sections of this paper summarize the potential and long term viability 
of the two alternative processes for ABM recycling. 

2.0 GENERATION OF ABRASIVE BLAST MATERIAL (ABM) 

ABM is generated while preparing metallic surfaces for the application of 
protective coatings. During the process; equipment, vehicles, ships, aircraft, materials, and 
any number or types of parts are subjected to a high pressure stream of mineral abrasive to 
remove old coatings, corrosion, rust, or other surface contaminants. This effective and 
relatively inexpensive procedure results in a clean, contaminant-free surface necessary for 
good quality application of corrosion protective coatings. 

During the blasting operation, the residual material is either disposed or, more 
commonly, collected, filtered, and reused. In order to provide the most effective cutting or 
material removal rate, the physical characteristics of the ABM used in the blasting process 
must be maintained. The ABM must be of adequate size, display low dust generation, and 
provide surface profile requirements that meet specific performance standards associated with 
the blasting process. In larger blasting processes, an automatic collection, filtration, and 
reuse system is commonly employed, with only residual contaminants and ABM fines 
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disposed as waste. The waste is generally accumulated in hoppers, drums, or large covered 
piles or containers prior to analysis, transportation and disposal as hazardous waste. In some 
processes, the physical characteristics are not maintained after use and disposal of ABM is 
required following a single use. 

The ABM waste streams included in these two demonstration projects were 
generated during shipyard operations at two U.S. Naval facilities in the San Francisco Bay 
Area. Together, the Mare Island Naval Shipyard (Vallejo) and Hunter's Point Naval 
Shipyard-Annex (San Francisco) combined to generate approximately 2,285 tons of ABM 
waste during surface cleaning operations in 1990. 

Waste Characterization 

During the blasting process, ABM becomes contaminated with minute particles 
of inorganic constituents from the metal alloy surface, coatings, or other material previously 
adhered to the part. It is these metal contaminants that result in the designation of ABM as a 
hazardous waste. The ABM waste streams for the two alternative technologies discussed in 
this paper are California hazardous wastes because soluble concentrations of copper and lead 
exceed the soluble threshold limit concentration (STLC) for these metals. Therefore, ABM 
waste must be accumulated, stored, transported, and disposed according to applicable state 
hazardous waste regulations. 

Incentives for Developing ABM Waste Management Alternatives 

There are a number of incentives for government and private industries and 
waste generators to develop and implement alternatives to landfill disposal of hazardous 
wastes, especially large volume waste streams like ABM. These include economic 
incentives, regulatory requirements, long term liability, internal management directives, and 
public health and safety. 

Economic Incentives 

As a result of increasing demand and decreasing supply of hazardous waste 
landfills, the costs of waste transportation and disposal are increasing substantially. The 
State of California now has one (1) hazardous waste landfill currently in operation, Chemical 
Waste Management's™ Kettleman Hills facility. California's non-treatable wastes that are 
subject to landfill disposal are either transported to Kettleman Hills or to other states, at a 
substantial economic cost -to the generator. Currently, estimated landfill disposal costs for 
ABM range from $200/ton to $500/ton, based on the type and extent of contamination in the 
waste. As described below, recycling ABM using either of these processes could reduce 
this cost by more than 50%. 
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Regulatory Waste Minimization Requirements 

The regulatory incentive for waste reduction at the state level includes the 
State of California Hazardous Waste Source Reduction and Management Review Act of 1989 
(commonly known as Senate Bill [SB] 14). This act requires hazardous waste generators to 
prepare a number of reports that summarize waste generation and management activities-· 
during a baseline year, and propose source reduction and recycling efforts to be initiated by 
the generator. Every four years thereafter, the generator is required to re-complete the 
reporting and evaluation exercise, assessing the progress in waste minimization alternatives 
and proposing new efforts for the upcoming period. As of September 1, 1991, the state 
requires that SB14 documents be maintained at each applicable facility and that they be 
available for review and evaluation upon demand by the DTSC. 

The federal Hazardous and Solid Waste Amendments of 1984 (HSW A) require 
hazardous waste generators to certify on manifests that they have a waste minimization 
program in place. Operators of treatment, storage, and disposal facilities (TSDF) under 
RCRA are also required to make the same certification annually. 

The Pollution Prevention Act applies to industries that are required to file an 
annual toxic chemical release inventory (Form R) under Section 313 of the Emergency 
Planning and Community Right to Know Act (EPCRA). The intent of the Pollution 
Prevention Act is similar to California's SB14 source reduction emphasis. This federal act 
requires annual reporting on the status of pollution prevention efforts on the U.S. EPA Form 
R. This information is publicly available through the Toxics Release Inventory (TRI) 
database. 

Long Term Liability 

Although there is limited basis for evaluation of this issue, many hazardous 
waste generators foresee potential liability to them for long term, post-closure management of 
hazardous waste landfills. It is clear that management of landfills will be required for 
decades or even centuries following closure and it is projected that, at some point in the 
future, generators may be required to provide funding and support of management and clean­
up activities. The extent of this support will most likely be based on the relative amount and 
types of wastes that each hazardous waste generator contributed to a given landfill. 
Therefore, landfill diversion alternatives are becoming increasingly attractive to hazardous 
waste generators who wish to reduce their potential liability for long term support and 
management. 

Internal Directives/Business Missions 

In recognition of existing and upcoming regulatory requirements, long term 
liability, economic incentives, worker and public health and safety issues, and a general 
increase in environmental awareness, many companies and agencies are modifying their 
mission statements to include pollution prevention. Although not in all cases, these mission 
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statements often result in internal company directives to minimize unnecessary wastes and 
develop alternative processes that reduce wastes at the source. 

For several of the above reasons, the U.S. Navy has adopted short and long 
term goals and a proactive approach to reducing hazardous waste generation and disposal. 
Research and development programs coordinated by the Navy have provided state of the art 
technologies in pollution prevention and hazardous waste management. The two 
demonstration programs presented in this paper illustrate the continuing expansion of 
industry's mission to reduce the amount of waste generated for landfill disposal each year in 
the United States. 

3.0 ABM UTILIZATION IN THE MANUFACTURE OF PORTLAND 
CEMENT 

Process Overview 

The manufacture of Portland cement includes preparation, grinding, and exact 
proportional mixing of mineral feedstocks followed by heating and chemical processing in the 
kiln. The raw materials necessary for cement production include limestone ( or another 
source of calcium carbonate), silica, alumina, and iron oxides which can be provided by 
clay, cliatomaceous earth, industrial process wastes or other sources. The feedstocks are 
tested for chemical and physical constituents and are mixed in exact proportions to obtain 
required properties of the produced cement. 

In the more energy-saving kiln operations, the raw materials are fed through a 
"calciner". This process uses residual heat from the kiln and adds additional heat to begin 
the important calcining reaction or the disassociation of carbon dioxide from the calcium 
carbonate to form calcium oxide or "quicklime". 1 Figure 1 presents a simplified diagram of 
the cement manufacturing process for a kiln equipped with a precalciner. In older cement 
manufacturing operations, the process is somewhat simplified and limited to a single rotating 
kiln in which all calcining and chemical reactions occur. 

Regardless of the process, the material is passed through the rotary kiln which 
heats the mixture up to 2750 degrees F. At this temperature, the calcium oxide reacts with 
silica and alumina to form calcium silicates and aluminates, the primary components of 
cement. The resulting products at the end of the kiln are hardened nodules called "clinker". 
These nodules are allowed to cool and are then finely ground and combined with gypsum to 
create the final product, Portland cement. 

Summary of Radian/Southwestern Portland Cement/Navy Demonstration 

The objective of this project is to demonstrate that ABM can be successfully 
added as a raw material in cement kilns and recycled without adverse impact to the public 
health or operating conditions of the kilns. As a metal-bearing, sand-based material, ABM 
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The most important element in ce­
ment manufacturing is the pyro-pro­
cessing unit. In this kiln, temperatures 
ranging as high as 2700 degrees cause 
the air, fuel and raw materials to break 
down, recombine and bond together 
to form a new, stable mineral known 
as clinker. The raw materials come 
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heat for the kiln is provided by com­
bustion gases. As the heat increases 
in the rotary kiln, chemical reactions 
occur to form intermediate crystalline 
compounds. When the compounds 
reach 2700 degrees, the crystalline 
matrix forms and binds the metals. 
The clinker from the kiln is cooled and 
stored, then ground to make Portland 
cement available for commercial pur­
chase. 

FUEL 
INPUT 

+ 

Abrasive Blast '':;;:P, .:~~ F1N1sHe□ 
••• =·•·= CLINKER PORTLAND Material and the __ -1□; \m· M_ILL CEMENT 

Cement Making AIR BLOWER-, -·•·· > ,, _____ ,1r,,J,,,,:t1 -

Process 

MITSUB1 - 1116192- JH 

Figure 1. Abrasive Blast Material and the Cement Making Process 
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from the Mare Island Naval Shipyard operations provides a source of silica, iron oxides, and 
alumina, three crucial elements in cement manufacturing. 

ABM from Mare Island Naval Complex, located approximately 35 miles 
northeast of San Francisco, was transported by rail to SWPCC's cement manufacturing 
facility in Victorville, California. Actual TILC analytical test results for Mare Island's .... 
waste ABM are presented in Table 1. This report indicates that a particular sample exceeded 
the Tl'LC limit for copper. Table 2 presents a composite summary of Tl'LC and STLC 
analytical analyses conducted on Mare Island's waste stream. As shown, the total and 
soluble concentrations of copper, lead, mercury, and nickel may exceed relative limits in this 
waste. 

During the demonstration tests, ABM was introduced as approximately 1 % of 
the total feedstock of the kiln and emissions monitoring was conducted to identify any 
fluctuations in the air emissions concentrations from the process. The final product was then 
subjected to physical and chemical analysis to determine the structural integrity of the 
product and whether the metals are bound in the crystalline structure of the cement. The 
results of these tests are not yet available. 

Feasibility of Proposed process r or HW Reduction 

Based on the available evidence from the test operation of the kiln with 
approximately one percent of the feedstock represented by ABM, the process is considered a 
technical success. The variable proportions of raw material feeds and subsequent additions 
of Mare Island ABM appear to have no detrimental impacts on the physical or chemical 
properties of the final product. Addition analysis and evaluation is currently underway to 
verify initial findings and to determine the effects of minor modifications to the process. 

Viability of Recyclin& Other Types of Spent Abrasive into Portland 
Cement 

In concurrence with the recycling of ABM, Radian and SWPCC are also 
demonstrating the potential reuse of other metal bearing wastes in the cement manufacturing 
process. These similar hazardous waste streams include sewage sludge incineration ash, 
waste foundry sand, and foundry baghouse waste.2 It is projected that these wastes will be 
suitable for incorporation into the cement manufacturing process, without adverse impacts to 
the environment or potential long term liability for the waste generator. The results of these 
demonstrations are currently under evaluation by industry analysts and the DTSC. 

Essentially, any metal-bearing hazardous waste that adequately displays criteria 
for cement kiln feedstocks, can be examined for long term recycling in cement kiln 
operations. It is anticipated that greater numbers of such waste streams may be identified as 
the technology is refined and successfully applied to ABM, incineration ash, and foundry 
wastes. 
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I· Contaminant 
····· 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium (Ill/IV) 

Cobalt 

Copper 

Lead 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

•••• = Exceeds lTLC limits 

ND =- Not D.:1ec1.:d 

Table 1 

TTLC Analytical Results for 
Mare Island Waste ABM 

Detection Limit Sample Result 
(mg/kg) (mg/kg) 

0.08 2.14 

2.0 25 

0.09 1080 

0.06 1.1 

0.02 2.36 

2.0 90 

0.4 70.3 

0.1 3120···· 

0.02 33.3 

0.02 9.11 

3.0 62 

0.3 ND 

0.02 0.92 

0.02 0.18 

7.0 118 

0.06 197 

Chromium n:poncd as total chromium in results. 

7 

TILC .... Limit.·•••·••·••••··········· (mg/kg) 

500 

500 

10000 

75 

100 

2500/500 

8000 

2500 

1000 

3500 

2000 

100 

500 

700 

2400 

5000 



Table 2 

Composite Summary of TTLC and STLC Test Exceedances 
for Mare Island Waste ABM 

Total Concentration TTLC Limit Soluble Concent. · STLC:Limit •· 
Metal Range (mg/kg) (mg/kg) Range (mg/kg) (mg/kg)•.·•· 

Copper 1,700 - 4,800 2,500 2.8 - 220 25 

Lead 35 - 101 1,000 1.6- 3.1 5 

Mercury 0.004 - 5.6 2,000 0.0005 - 0.01 0.2 

Nickel · 61 - 980 2,000 5.2 - 23 20 

NOie: Variability of waste is dependent upon lhe materials and types of paint subjec:tcd to removal. 
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Anticipated reductions in Waste Disposal 

The are 11 cement manufacturers currently operating 20 Portland cement kilns 
in the state of California. In 1989 alone, these operations reported the cumulative production 
of more than 10.4 million tons of cement clinker1• Due to gaseous losses during the 
calcining reaction, approximately 13.5 million tons of feedstock was required to generauf·the 
cement. Therefore, if only one tenth of one-percent of the required feedstock for each of 
these kilns were dedicated to recycling of metal bearing wastes, up to 13,500 tons of 
hazardous waste could be diverted from landfill disposal each year. 

However, additional demonstrations of this proposed technology as well as 
extensive evaluation by the DTSC will be required before long term, practical application of 
the process can occur. 

Economic Evaluation 

The utilization of ABM in the cement manufacturing process presents a 
positive economic opportunity to both the waste generator and the operator of the cement 
kiln. The demonstration project is not fully complete, therefore, accurate cost estimates for 
implementation of this alternative are not available. However, it can be estimated that 
incorporating ABM into cement kiln feedstocks may reduce the generator's cost of waste 
disposal by up to 50 % • 

Summary 

Initial results of this ongoing demonstration project has shown that the 
substitution of waste ABM as a feedstock in cement manufacture can provide an excellent 
long term opportunity for recycling of this material. Additionally, it will reduce the both 
volume of waste which would otherwise need disposal and the subsequently eliminate the 
long term liability for the generator. 

4.0 ABM UTILIZATION IN ASPHALT ROADBED MATERIAL 

This section summarizes a field demonstration by Battelle for the Naval Civil 
Engineering Laboratory to determine whether spent ABM from ship-cleaning operations can 
be used as a raw material in the manufacture of asphalt concrete for commercial paving 
applications. The process of using the ABM in asphalt is summarized, followed by 
discussions about the technical, regulatory, and economic viability of the proposed process. 

Process Overview 

This demonstration project involved the transportation of a small quantity 
(approximately 8 tons) of sandblasting waste from Naval Station Treasure Island, Hunters 
Point Annex (HP A) to an asphalt hot plant. The ABM was generated during ship cleaning 
and equipment overhaul activities during past Navy operations at the facility. HP A is located 
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several miles south of San Francisco on San Francisco Bay. The ABM currently stored at 
HP A has the physical characteristics of a coarse-grained beach sand and, during this 
demonstration, was used as a "blender sand" for a portion of the sand-sized aggregate that 
normally goes into the production of asphalt concrete. 

Total metal concentrations in the HP A abrasive blast wastes do not exceed 
TTLC. A summary of the WET-soluble metals concentration data is provided in Table 3. As 
shown, copper and lead exceed their respective STLCs; therefore, the grit is considered 
hazardous in California. Although copper, lead, and zinc are the primary metal 
contaminants, traces of several other metals are also present. 

Table 4 summarizes the TCLP and EP Toxicity Characteristic leaching data 
for the HP A waste sandblasting material. None of the metals exceeds its TCLP threshold; 
therefore, the waste is not a hazardous waste. 

Reed and Graham, Inc. of San Jose, California, was the asphalt contractor for 
this demonstration. At their hot plant, the grit was screened to remove debris, weighed, and 
then mixed with graded aggregate and bitumen at elevated temperatures in the asphalt hot 
plant to produce paving-grade asphalt concrete. The loose asphalt concrete was then 
transported to HP A and rolled into test strips for short- and long-term testing to determine 
regulatory compliance and the long-term durability of the product. Numerous analytical data 
were collected both prior to, during, and after the field demonstration to characterize the 
chemical and physical integrity of the asphalt concrete product as well as to determine the 
extent of air emissions during screening and asphalt production. 

Summary of Battelle/U.S, Navy Demonstration 

The field demonstration was conducted on November 23, 1991. A series of 
asphalt concrete test strips were placed on top of existing pavement at HP A. The objective 
was to determine whether the resulting asphalt concrete product complies with California 
EPA policy on "Use Constituting Disposal" for waste material recycling into construction 
materials. This policy specifies a number of criteria that must be satisfied, such as 
(a) maximum total and soluble contaminant levels that may be contained in the asphalt 
concrete product; (b) physical specifications for demonstrating that the asphalt concrete 
product will perform well under vehicular traffic; (c) a demonstration that the recycling 
activity does not create a significant risk, either in terms of occupational exposure during the 
manufacture of the asphalt concrete at the hot plant or in terms of long-term exposure of the 
general public or the environment to the asphalt concrete after it has been applied to the 
pavement. 

The loading and transportation of ABM waste from HPA to Reed and Graham 
Inc. in San Jose took place on Wednesday, November 20, 1991. An equipment contractor 
provided a water truck and operator to wet down the work area and minimize dust emissions 
during sandblast material excavation and the movement of heavy equipment at Hunter's 
Point. 
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Table 3 

Mean Wet-Soluble Metal Contents (STLC Analysis) 
for Hunter's Point ABM Grit Samples 

Cu **144 

Pb **19 

Sb NA 

As 0.06 

Ba 6.8 

Be <0.03 

Cd <0.06 

Cr (Total) 2.0 

Cr (VI) <1.0 

Co <0.2 

Hg <0.01 

Mo <1.0 

Ni 1.0 

Se <0.01 

Ag <0.05 

Te <0.3 

u <1.0 

Zn 146 

• From California Code of Regulations, Title 22, Section 66699 
STLC • soluble threshold limit concentration 

•• Exceed• STLC criterion 

NA • Not Analyzed 

11 

25 

5 

15 

5 

100 

0.75 

1 

560 

5 

80 

0.2 

350 

20 

1 

5 

7 

24 

250 
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Table 4 

Mean TCLP and EP TOX Soluble Metal Contents 
for Hunter's Point ABM Grit Samples 

. Soltible Metal· Concentration·(mg/L))( 

< >Element•••• 

Pb *l.11 

As <0.5 

Ba <5 

Cd <0.05 

Cr <0.5 

Hg <0.02 

Se <0.05 

Ag <0.05 

EP TOX value is 0.6 mg/L va. an EP TOX limit of S mg/L • 

12 

5 

5 

100 

1 

5 

0.2 

1 
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During the pilot-scale field demonstration from November 19th through 
November 23, 1991, a series of air monitoring tests were conducted. The tests were 
designed to assess the potential health impacts of dust generated by various activities 
associated with the asphalt recycling process. Tests were included to measure the 
background .levels of windborne dust plus ambient concentrations of Cu, Pb, and Chrom~~m 
(Cr). These levels were compared to the concentrations from the process being monitored. 
Personal samplers were also included to assess any potential for equipment operators to be 
exposed. A portable meteorological monitoring instrument was used to collect site-specific 
wind speed and direction during the tests. 

The total dust concentrations were very low at both upwind and downwind 
locations. It should be noted that the wind speed was also low during the entire time period. 
Only the personal samplers showed any significant dust concentrations, and these were orders 
of magnitude below the OSHA-regulated values for worker exposures to inert dusts. 

The asphalt concrete containing ABM was produced at the Reed and Graham 
hot plant starting around 8:00 a.m. on November 23, ending approximately 12:30 p.m. Ms. 
Jessie Schnell of California EPA, DTSC, observed the activities at the asphalt plant. Two 
different batches of asphalt concrete test material were produced: 

• A control batch, containing only normal, graded aggregate and no 
ABM; and 

• Asphalt concrete containing sandblasting wastes from HP A. 

The actual batching process required only 10-15 minutes per batch, resulting in 
approximately 30 tons of test asphalt concrete per batch. Approximately 1.5 tons of 
sandblasting grit was incorporated into each of the two 30-ton batches of test asphalt, 
therefore corresponding to an average grit concentration of approximately 5 % by weight. 
After each batch was produced, the asphalt concrete was transported immediately to HP A for 
paving. Elapsed time between production and paving was critical, because the asphalt 
concrete needs to be approximately 250°F or hotter for effective paving. 

A 30-ton batch of asphalt concrete provides sufficient material to pave 
approximately 2,400 square feet of roadway at an average thickness of 2 inches. The asphalt 
concrete test material was successfully transported to HPA without incident and applied to six 
different test strips at HPA, as follows: 

• 

• 

Two strips containing standard production 
(control) asphalt concrete; and 

Four strips containing HPA sandblasting grit . 

Chemical and physical tests were performed on the asphalt concrete test specimens to 
determine compliance with California EPA "Use Constituting Disposal" policy criteria. In 
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the chemical tests, the asphalt with and without the HPA grit was analyzed for total and 
WET-soluble Cu and Pb content to determine compliance with DTSC recycling criteria and 
also to calculate the average grit composition of the asphalt production runs containing HP A 
grit. The analytical data are presented in Table 5. All of the total and WET-soluble Cu and 
Pb contents are well below their respective Title 22 TTLC and STLC values, therefore __ 
evidencing compliance with the proposed California EPA, DTSC policy regarding Use · 
Constituting Disposal. 

Physical properties measurements were obtained to determine compliance of 
the grit-containing asphalt concrete with Caltrans standards. The physical properties test 
used was the ASTM D1560-81 (Hveem Method). Data collected according to the Hveem 
Method include (1) bitumen or asphalt content, (2) stabilimeter value, (3) cohesiometer 
value, (4) test temperature, (5) density of asphalt-treated grit mixture, and (6) air voids ratio. 

The Hveem Method is currently adopted by Caltrans and involves two 
principal tests. The first test, the stabilimeter test, is a type of triaxial test that determines 
the resistance to deformation of compacted asphalt mixtures by measuring the lateral pressure 
developed when applying a vertical load using the Hveem stabilimeter. The second test, the 
cohesiometer test, determines the cohesion of the compacted asphalt mixtures by measuring 
the force required to break or bend the sample as a cantilever beam using the 
Hveemcohesiometer. Other information obtained from the cohesiometer test are the density 
and air voids properties of the grit-containing asphalt samples. 

Results for the physical properties tests for standard asphalt-concrete (control), 
and asphalt concrete containing Hunter's Point ABM are presented in Table 6. The results 
show that the tested samples adhere to Caltrans standards, thus indicating the suitability of 
the grit-containing asphalt concrete for commercial paving operations. 

Feasibility or Proposed Process r or HW Reduction 

Based on the first round of analytical measurements, the asphalt test strips laid 

at HP A appear to have excellent physical integrity and easily meet the California EPA 'ITLC 

and STLC criteria for total and soluble metals content. Additional physical and chemical 
data will be collected to assess the long-term stability of the test strips and the effects of 
vehicular traffic on the long-term stability as well as the extent of metals leaching from the 

test strips. 

Viability of Recycling Other Types of ABM into Asphalt Concrete 

This process has potential applicability for any solid waste that has the 
physical characteristics of some portion of the graded aggregate used in the production of 

asphalt concrete and that contains relatively low levels of metal contaminants. Spent 

sandblasting grit is a most attractive medium for recycling because: (a) its sand-size particles 

are of the size that asphalt concrete typically contains a significant amount of; (b) it is easy 
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Table 5 

Metals Data on Asphalt Concrete Test Specimens 

.... 
Total (mg/kg) WET:..Soluble (mg/L)< 

Sample ID Cu Pb Cu Pb'> 

Control Asphalt Core 21 3.0 0.088 0.050 

Control Lab Pellet 16 3.0 0.034 0.050 

Test Sample Asphalt Core 93 17 1.2 0.056 

Test Sample Lab Pellet 74 11 0.098 0.050 

Loose Test Sample 110 20 1.8 0.050 

Table 6 

Physical Asphaltic Concrete Tests 

.), Lab Lab, 1--:_. . Test-•t.bhiti :_ .. · .'ii 

/ '· · Test Performed Control Test Sample· criteria>-•-·•-
Percent oil by weight of aggregate 5.4% 5.3% 

Percent oil by weight of mix 5.2% 5.0% 

Maximum Theoretical Unit Weight 153.8 PCF 154.6 PCF 
(ASTM D-2041) 

Laboratory Compacted Unit Weight 150.8 PCF 150.7 PCF 

Percent Voids 1.9% 2.6% 4(min)(-)8(max)+ 

VEEM Stabilimeter Value 36 39 35(min)++ 

Compacted appearance of VEEM flushing flushing 
specimens 

Swell (CA 305) 0.000 In 0.000 In 0.030 In(max) 

Cohesiometer (CA 306) 430 406 50(min)+++ 

+ Asphalt Institute (1962) criteria: minimum value for Hveem test, maximum value as listed for Marshall Test. Note that there ia 
no maximum % voids, value for the Hvccm Test in the Asphalt Institute (1962) criteria. 

++ Caltrans criteria for mcdium-1ra1Tic applications. 

+++ Asphalt lnslitute (1962) criteria. 

PCF • pounds per cubic foot. 
15 
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to handle, i.e., load, unload, and sieve if necessary; and (c) metal contaminant concentrations 
are typically low, usually consisting of relatively low levels of Pb and/or other trace metals. 

The HP A abrasive blasting waste is ideal for this application because it is 
predominantly a quartz beach sand with relatively low levels of Pb and Cu contaminants. 
Many thousands of tons of metal-contaminated ABM are generated annually, not only ·-­
through ship-cleaning operations, but also by the sandblasting of bridges, usually managed by 
the State Department of Transportation. A wide variety of types of abrasive are used by 
sandblasting vendors, including various metal slags, slag from coke production, and steel 
grit. Some of these materials have properties that are not conducive to asphalt concrete 
recycling. For example, steel grit is very dense and expands when it oxidizes. Certain 
ABM produced from slag has too fine a particle size or contains metal in their reduced states 
that can oxidize in the roadbed. Other properties that need to be evaluated on a case-by-case 
basis include the oil adsorption and mixing characteristics of the ABM, its density, and the 
total and soluble metals content of the ABM, which, in tum, directly relates to the overall 
risk posed to health and the environment associated with the recycling activity. 

While certainly not all ABM is suitable for incorporation into asphalt concrete, 
if even 10-20% of the volume of annual ABM waste stream is the United States were 
recycled, the savings, both in terms of disposal cost and landfill space, would be substantial. 

Economic Evaluation 

The cost to dispose of the sandblasting grit in a regulated landfill is 
approximately $500/ton, +$200/ton, depending on the particular waste type and landfill. In 
contrast, the cost to incorporate the ABM into asphalt concrete has been estimated at 
approximately $30/ton (approximately $20/ton in tipping fees to the asphalt contractor plus 
$10/ton in transportation costs). 

These figures indicate a clear economic advantage for the asphalt concrete 
option. In addition, there is a compelling economic incentive for the asphalt companies to 
use the grit for producing asphalt concrete. Rather than pay approximately $10/ton for raw 
materials to use in their asphalt, these companies can instead be paid $20/ton to use the 
sandblasting grit. 

Asphalt Summary 

The HPA asphalt/sandblasting grit field demonstration of November 19-23, 
1991, was carried out without incident or unexpected occurrence, in compliance with the 
Work Plan developed for this project. The goals of the field demonstration - namely, to lay 
asphalt concrete test strips at Hunter's Point for further test and evaluation and to collect air 
emissions data during grit handling, were all accomplished. The sandblasting grit content of 
the test strips averages approximately 4.5 to 5.0 + 1.5 weight percent, which is in a suitable 
range for testing purposes. Additionally, based on the first round of analytical 
measurements, the asphalt test strips installed at Hunter's Point appear to have excellent 
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physical integrity and easily meet the California EPA's TILC and STLC criteria for total 
and soluble metals content, respectively. Additional physical and chemical data will be 
collected to assess the long-term stability of the test strips and the effects of vehicular traffic 
on the long-term stability as well as the extent of metals leaching from the test strips. 

The air monitoring data suggest very low levels of dust and metal-laden -.. 
particulates throughout all operations. A small amount of particulate copper was measured at 
a downwind filter sampler during the grit screening operation. However, the copper level 
was well within OSHA guidelines. Also, the screening operation was conducted without dust 
suppression, and grit emissions could be reduced considerably, upon implementation of 
simple dust suppression techniques such as wetting. 

In the next phase of the project, the test strips at Hunters Point Annex will be 
sampled approximately every six months to determine whether there has been any change in 
the metals content of the asphalt concrete or any other evidence of metals leaching. Also, 
three of the six test strips will be subjected to a road-grinding operation that will include 
extensive air monitoring to determine any potential hazard to the occupational workforce or 
to the public caused by inhalation of metal-contaminated dust generated during this operation. 

s.o COMPARISON SU1\.1MARY OF ABM UTILIZATION TECHNOLOGIES 

An objective comparison of these two demonstrated uses of ABM; 1) 
incorporation into cement feedstock; and 2) incapsulation in asphalt roadbed, indicates that 
both are safe, technically feasible, and economically attractive alternatives to landfill 
disposal. The following discussions briefly compare the two recycling alternative. Additional 
review, following final emissions estimations, specific cost analyses, and regulatory rulings, 
would be necessary to complete a comparison of the two use alternatives. 

Expected Change in Waste Volumes 

Given the substantial volumes (in millions of tons) of cement and asphalt 
concrete manufacturers and available facilities throughout California, there are few 
foreseeable limits to the diversion of ABM wastes from landfill disposal. Without additional 
marketing data to support one alternative over another, the recycling alternatives should be 
considered equally apt to reduce disposal of waste ABM . 

Technical Feasibility 

As a measure of the overall feasibility and potential of an alternative to be 
applied to the given waste stream as well as other applications, both demonstrations have 

· been proven technically successful to date. The cement kiln utilization alternative could be 
considered slightly more so, due to the greater variety in the types of feasible blasting 
material that can potentially be applied to the process (i.e. slag, steel peen). 
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Economic Feasibility 

The economic incentives for both the generator and receiver of waste ABM are 
very important considerations in this or any comparison evaluation. Based on initial 
estimations, either alternative has been estimated to reduce ABM disposal costs by as much 
as 50% or more. However, until each process becomes commercially available, accurate 
estimates of true savings are not feasible. 

Effects on Product Quality 

Based on the initial results of both demonstrations, neither recycling alternative 
is anticipated to adversely impact the crucial physical or chemical properties or either the 
Portland cement or the asphalt. To date, the performance of each product under analytical 
conditions is promising. 

Employee Health and Safety Implications 

No significant adverse impacts or risks to workers or the public are anticipated 
to occur with either waste utilization alternative. The final results of emission measurements 
for the asphalt grinding operations at Hunter's Point have not been completed. Additionally, 
the source test information on the SWCC cement kiln exhaust is not currently available for 
evaluation. However, initial health risk estimates do not indicate any probability of adverse 
impacts to human health or the environment. 

State, Local, and Federal Law Compliance 

Each demonstration was carefully planned by the participants and no activities 
were initiated until approval had been obtained from appropriate state and local agencies. 
However, the DTSC regulations for "Use Constituting Disposal" issues specifically related to 
recyclable wastes and asphalt concrete makes approval of this process slightly less difficult 
than the relatively new cement kiln reutilization technology. 

Although recycling is not as effective as source reduction for waste 
minimization, both alternatives could provide hazardous waste generators with long term 
pollution prevention alternatives. This would assist industries with compliance with SB14 as 
well as other regulatory incentives for waste minimization. 

Releases and Dischara:es to All Media 

Discharges to land, air, or water may potentially occur during handling 
transportation, or application during either alternative process. However, a reasonable 
comparison of the alternatives based on this criteria cannot be completed until final 
documentation regarding air emissions and leachability become available. 
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6.0 CONCLUSION 

Substantial advances in research, development, and implementation of 
alternative technologies to hazardous waste disposal have been evidenced by the two 
demonstration projects presented in this paper. Clearly, these are two different yet .... 
successful approaches to the same problem; long term management and landfill diversion of 
hazardous wastes. Through beneficial utilization/recycling of a high volume industrial waste 
stream like ABM, opportunities for long term and permanent reductions in this and other 
waste streams can be more easily developed and implemented. 
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THE FEASIBILITY OF RECYCLING SPENT HAZARDOUS SANDBLASTING GRIT INTO ASPHALT CONCRETE 

Jeffrel Means 1, Jeffery Heath2, Edwin Barth5, Kenneth Monl ux4 and Jeffrey Solare 

1Battelle Memorial Institute, Columbus, Ohio 
2Naval Civil Engineering Laboratory, Port Hueneme, California 
5U.S. Environmental Protection Agency, Center for Environmental Research Information, Cincinnati, Ohio 
4R&G Environmental Services, San Jose, California 

SUMMARY 

The recycling of spent sandblasting grit, commonly referred to as spent abrasive blast material (ABM}, into asphalt concrete is being investigated by the U.S. Navy as an alternative to disposing the spent ABM in a landfill. This paper discusses issues related to the technical feasibility and regulatory acceptability of this concept. These issues include the chemical characterization of spent ABM, asphalt mix design criteria, the results of bench-scale tests, regulatory compliance issues, and a discussion of the advantages and disadvantages of recycling spent ABM into asphalt concrete. The merits of recycling versus some other option should be evaluated on a case-by-case basis. 

1. BACKGROUND 
The U.S. Navy generates spent ABM as a result of its ship-cleaning 

operations. The spent ABM generally contains low concentrations of metals 
from the paints, antifouling compounds, and other coatings that are applied 
to ship hulls. In the past, much of this spent ABM has been disposed in 
landfills -- nonhazardous waste landfills for spent ABM having very low 
metal concentrations and hazardous landfills for spent ABM containing 
relatively high metal contents. However, landfill disposal is being 
curtailed because of rising disposal costs, land ban restrictions imposed 
by the Resource Conservation and Recovery Act (RCRA}, and the growing 
emphasis on waste minimization. Spent ABM appears to be a good candidate 
for recycling in asphalt concrete or other composites because its textural 
characteristics are compatible with the composites. Also, it was shown in 
a previous study that certain spent ABM does not respond well to 
stabilization/ 
solidification technology to insolubilize the metallic constituents<1>. 

Battelle, along with the Naval Civil Engineering Laboratory and R&G 
Environmental Services (an environmental subsidiary of an asphalt 
product ion company}, is investigating the feasibility of recycling spent 
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ABM into asphalt concrete for subsequent use in road and parking lot paving 
applications. Spent ABM from three different Navy bases in California is 
currently being studied. These bases include Hunters Point Annex (HPA) in 
Hunters Point, California; Mare Island Naval Shipyard (MINS) in Vallejo, 
California, and Long Beach Naval Shipyard (LBNS) in Long Beach, California. 
The spent ABM at HPA and LBNS is from previous ship-cleaning operations, 
while the grit from MINS is from an active sandblasting operation. 
Recycling by-product materials is encouraged by U.S. environmental 
regulatory agencies, as long as the practice does not represent •use 
constituting disposal• or sham recycling. This paper describes the status 
of these three ongoing investigations. 

2. CHEMICAL CHARACTERIZATION OF SPENT ABM 

" -a 
I 

Several different types of sandblasting grit exist. A complete "9 
listing is beyond the scope of this study, however, the different types • 
include the following: 

A ground-up nickel smelting slag called •green diamond• ~ "l 
A ground-up copper smelting slag referred to as •clean blast• or ....,, ·• 
•clean slag• 
Beach sand 
Steel shot. 

The spent ABM from MINS is •clean blast• and from HPA is beach sand. The 
spent ABM from LBNS ts from an unknown source but texturally resembles 
beach sand with a small admixture of steel shot. 

The spent ABM from all three sites has been chemically characterized 
for total and soluble (leachable) metal content, and the results are 
sunmarized in Table 1. 

Note that the MINS unspent ABM contains approximately 500-2,000 mg/kg 
copper (before sandblasting) because this material is produced from copper 
smelter slag. 

The total metals analyses is based on an extraction in hot 
concentrated mineral acid. The California Waste Extraction Test {WET) is a 
48-hour batch leach test using a 0.4 M sodium citrate solution. The 
Toxicity Characteristic Leaching Procedure (TCLP) is an 18-hour batch 
leaching procedure using a dilute sodium acetate solution. Table l shows 
that the primary metallic contaminants in the ABM are copper and lead. 
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TABLE 1 

Ranges of Metal Contents 1n Spent ABH 

Total WET-Soluble TCLP-Soluble 
Content (mg/kg) Content (mg/L) Content (mg/L) 

HfA 
Cu 1,000 - 2,600** 100 - 200** * Pb 90 - 300 ** 10 - 35** 0.6 - 14 Zn 70 - 2,500 85 * Ni 10 - 270 3.5 * Cr 30 - 180 8 - 14 <0.5 

~ 
Cu 1,500 - 7,500** up to 300** * Pb 15 - 120 up to 9** <3 Zn up to 1,000 NA * Ni up to 100 NA * Cr up to 25 NA 

.I.BHS 
Cu 2,000 - 4,800** so - 165** * Pb 30 - 630 2 - 43** up to 9** Zn 640 - 760 NA * Ni 45 - 76 NA * Cr 78 - 84 NA up to 0.6 

* Not a TCLP metal. 
** Exceeds pertinent regulatory threshold and therefore defined as 

hazardous waste. 
a 

NA• Not analyzed • 

• ' • 
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3. REGULATORY HAZARDOUS CRITERIA 
ABM material that exceeds the Total Threshold Limit Concer:1!ratton 

(TTLC) and/or Soluble Total Limit Concentration .(STLC) threshold values for 
any metal ts considered hazardous in the state of California. As a general 
rule, ABM that exceeds the TCLP threshold for any metal ts referred to as 
exhibiting a •toxicity characteristic• and is considered hazardous by the 
U.S. Environmental Protection Agency (USEPA). If ABM exceeds either a TTLC 
or STLC but not a TCLP threshold, it 1s referred to as •California-only• 
hazardous -- that ts, it ts considered hazardous in the state of California 
but not by the USEPA. All of the ABM examined thus far in this study is 
either nonhazardous or •California-only• hazardous based on copper and/or 
lead TTLC and/or STLC exceedances (Table 1); none 1s •EPA-hazardous.• 
Therefore, the material ts regulated as hazardous waste only in the state 
of California and not by the USEPA. 

Moreover, the hazardous ABM in this study is regulated only under 
California regulatory policy and rules, which as discussed below are in the 
process of being modified to permit the recycling of certain types of spent 
ABM currently defined as hazardous in the state of California. Iii 

Current California Department of Health Services (OOHS) policy on 
recycling spent ABM into asphalt concrete or other composites allows ~ 'I 
nonhazardous and certain types of hazardous (TTLC exceedance only) by- . .....,,, ._ 
products such as ABM to be recycled. In September 1990, OOHS issued a 
draft modification to existing policy which, if implemented, will allow the 
recycling of a broader range of hazardous by-products, including those with 
STLC exceedances. Until the policy is formally promulgated, OOHS ts 
reviewing recycling projects on a case-by-case basis, and issuing variances 
for recycling if certain conditions can be met. While a detailed 
discussion of these conditions is beyond the scope of this paper, the 
principal conditions are as follows: 

A. The policy pertains to California-hazardous spent ABM only (EPA­
hazardous may not be recycled). The asphalt concrete or other 
composite that the spent ABM is recycled into must conform to the 
California TTLC and STLC criteria. 

B. The asphalt concrete must have suitable physical characteristics 
and must meet standard road paving structural criteria. Also, 
the spent ABM must contribute to the structural integrity of the 
concrete rather than detract from it. 
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C. A risk analysis must be performed to indicate that no significant 
risk is posed by either the recycling operation or the 
introduction of the spent ABM into the public domain. 

This paper deals principally with requirements A and B above. Requirement 
C is being satisfied by conducting a risk analysis using standard OOHS and 
EPA risk analysis methodology. 

4. BENCH-SCALE AND PILOT-SCALE TESTING 
To comply with requirements A and B above, Battelle 1s coordinating 

bench-scale testing where the spent ABM is being incorporated into asphalt 
concrete and selected physical and chemical properties of the product are 
being measured. Compliance with the TTLC and STLC thresholds in the 
asphalt concrete as indicated in requirement A above can be achieved simply 
by using the appropriate proportion of spent ABM in the asphalt concrete 
product. For example, if the spent ABM exceeds the TTLC and/or STLC 
criteria by a factor of 5, then the TTLC or STLC criteria can be achieved 
by simply ensuring that the spent ABM comprises no greater than 20X (by 
weight) of the asphalt concrete product. 

The physical or structural integrity criteria specified in requirement 
B above mandate that a series of bench-scale tests be performed, wherein 
asphalt concrete test specimens are produced in the laboratory under 
carefully controlled and documented procedures. First, loose asphalt is 
produced using specified proportions of spent ABM, aggregate of varying 
particle sizes, and asphalt (oil) content. Then the loose asphalt is 
heated and compressed into cylinders under simulated field compaction 
conditions. The cylinder is then tested for various physical parameters to 
determine the structural integrity of the asphalt concrete product. 

The physical parameters of principal concern are as follows: 
Stabliometry (resistance to deformation due to load) 
Cohesiometry (cohesion) 
S voids (degree of compaction) 
Swell (water resistance) • 

After an asphalt concrete product that satisfies requirements A and B is 

produced in the bench-scale tests, we will conduct a pilot test a~ the hot 
plant to verify that the materials have a comparable physical integrity and 
can be produced at full-scale production • 
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5. TEST RESULTS 
Based on the data collected to date, the asphalt concrete test samples containing spent ABM consistently meet all the structural integrity criteria except for stabilometry values, which are sometimes lower than the criterion of 35 for this project. (A stabliometry value of 30 corresponds to acceptable usage on light-traffic roads, 35 for medium-traffic roads, and 37 for heavy-traffic roads). Stabilometry values of 27-28 were produced when the spent ABM comprised approximately 50% of the asphalt concrete; however, this is a very high proportion of spent ABM, and these tests were run for research purposes only. At a more normal spent ABM loading proportion of 7-10% (by weight, approximately 10% less by volume), the stabilometry values increased to 31 to 46. The lower values in this range are acceptable for light-traffic roadways but do not meet the desired criteria of 35 for medium-traffic roadways. However, these tests were based on the use of the spent ABM in standard production-grade asphalt concrete at the facility performing the tests. It is possible to optimize the mix of ingredients to each specific spent ABM material using a 

" -

-procedure called centrifuge kerosene equivalent (CFE). These tests are ~ .. "' 
currently being performed for each of the spent ABM materials in this r "' 

'--,, ... study. The expected outcome is that the asphalt concrete resulting from the design mix specification will consistently meet or exceed the stabilometry criteria of 35. 

6. DISCUSSION 
6.1 Asphalt Integrity 

Our bench-scale test data collected thus far suggest that a high quality asphalt concrete product can be produced at a spent ABM proportion of about 7-10% by weight. This is consistent with the results of a similar study for a different group of spent ABM, which demonstrated that a suitable quality asphalt concrete was produced at a spent ABM proportion of 10-20% by weight<2>. This latter study also showed that as the spent ABM content increased from 10 to 20%, the bitumen or oil requirement decreased by 0.5%, thereby reducing product cost. However, our data indicate that at 50% spent ABM, product qua 1 ity drops to be 1 ow the 1 eve 1 needed for application on even light-traffic roadways . .. 
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6.2 Advantages of Recycling Spent ABM into Asphalt Concrete 
1. The cost of recycling spent ABM into asphalt concrete 1s 11uch 

lower than the cost of disposal i for example, at MINS the 
estimated cost of continued disposal 1n a hazardous waste 
landfill fs Sl,45ZK/year versus a maximum cost of S220K/year for 
the recycling option. Thfs 1s based on an estimated annual 
production of 2,200 tons of spent ABM. 

2. The recycling and reuse option fs 11uch higher fn the hierarchy of 
hazardous waste management than disposal with or without 
treatment options. Furthermore, waste minimization credit may be 
given to the generator of the spent ABM because the spent ABM is 
not manifested as hazardous waste when ft 1s transported to the 
hot plant for recycling • 

3. The recycling option does not consume valuable landfill space, 
which can be reserved for higher-level hazardous wastes. Most 
spent ABM contains relatively low metal concentrations. The 
three grits 1n this study were hazardous in the state of 
California but were nonhazardous according to the EPA TCLP 
leaching test. 

4. Some spent ABM contains an elevated aluminum content, which could 
lead to swelling and cracking if recycled into other construction 
materials such as cement or concrete • 

6.3 Disadvantages of Recycling Spent ABM into Asphalt Concrete 
1. If the spent ABM is hazardous, the material needs to be handled 

as a hazardous material (although not as a hazardous waste) and 
must comply with cognizant transportation and storage 
regulations. Also, cognizant regulatory requirements must be 
satisfied or a permit or variance may be required. In this 
study, these requirements include a bench-scale and pilot-scale 
test program and a risk analysis to show that the planned 
activity will not adversely affect human health and the 
environment • 

2. Different types of spent ABM have varying particle sizes and 
differing capacities to absorb oil. Therefore, some bench-scale 
or laboratory testing and analysis are recommended to design the 
optimal mix of ingredients that will yield the highest stability 
product • 
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3. Certain constituents will interfere with the production of high 
quality asphalt. For example, high organic content (such as from 
paint chips and other organic coatings) is detrimental-.. to 
stability, ·and sulfate 11ay cause swelling upon contact with 
water. 

4. If bench-scale testing 1s performed to design a 11ix, then 1t 1s 
important that the feeder sand/aggregate used 1n the bench-scale 
tests be the same as that used in the full-scale operation at the 
hot plant. Otherwise, the bench-scale test will not provide a 
true representation of the full-scale process. Feeder sand and 
aggregate are frequently purchased on the open market and 
physical characteristics such as particle size, shape, and 
density can vary significantly from batch to batch. 
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APPENDIX B 

DETAILED TABULATION OF 
ANALYTICAL RESULTS FOR SANDBLASTING GRIT 
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TABLE B-1. ANALYTICAL DATA ON UNTREATED HUNTERS POINT SAMPLES, NOS. 1 TO 12 

Metals, mg/kg 

Sample 
Cu Pb Sb As Ba Be Cd Cr1., Co Mo NI Se V Zn Identification 

HP-1 1,900 2SO <8 4.7 310 0.23 <O.S 110 9 <S 45 <0.S 26 1,400 

HP-1 Dup 1,900 280 <8 4.S 280 0.24 <O.S 110 8 <S 45 <0.S 27 1,600 

HP-2 2,100 230 <8 8.0 300 0.37 <0.S tSOlbl 13 <S 110 <O.S 39 890 

HP-3 , 2,100 210 11 8.8 320 0.29 <0.S 1601b) 10 <S 66 <O.S 31 2,500 

HP-4 1,100 160 <8 4.S 100 0.10 <0.S 44 2 8 25 <0.S 11 68 

HP-S 990 120 <8 4.0 250 0.23 <0.S 88 20 <S 270 <0.S 26 860 

HP-6 1,300 110 <8 4.3 60 o.os <0.S 26 2 29 10 <0.5 5.7 650 

HP-7 1,900 220 <8 4.4 270 0.19 <0.S 100 8 <S 58 <0.S 22 78 

HP-8 1,400 170 <8 6.5 ISO 0.20 <0.S 72 8 <5 90 <0.5 24 78 

HP-9 2,300 330 <8 4.2 270 0.11 <0.5 69 4 <5 32 <0.5 13 1,500 

HP-10 2,100 160 <8 7.8 270 0.26 <0.5 130 11 6 140 <0.5 29 880 

HP-11 2,300 330 <8 5.2 340 0.16 <0.5 130 6 9 78 <0.5 19 1,400 

HP-12 2,500 240 <8 3.S 280 0.12 <0.S 78 5 6 58 <O.S IS 1,900 

I•> Total Cr. 
lbl Cr(VI) data: HP-2 = 14 mg/kg; HP-3 = 8.4 mg/kg. 

8-1 



TABLE B-2. ANALYTICAL DATA ON UNTREATED HUNTERS POINT SAMPLES, 
NOS. 13 TO 27 

Metals, (mg/kg) 

Sample Identification Cu Pb 

HP-13 1,900 240 

HP-14 1,900 170 

HP-14 Dup 1,600 180 

HP-15 1,600 330 

HP-16 1,700 170 

HP-17 1,800 200 

HP-18 1,600 150 

HP-19 2,000 250 

HP-20 1,600 86 

HP-21 2,100 180 

HP-22 2,000 200 

HP-23 1,600 180 

HP-24 1,700 210 

HP-25 2,600 190 

HP-26 1,700 170 

HP-27 1.2 <5 

(a) Samples codes are as follows: 
1. Samples 1 to 8 and 25 collected from the 0- to 1-m (0- to 3-ft) level [after eliminating the top 8 

cm (3 in.)]. Sample 25 is a blind replicate of Sample 1. 
2. Samples 9 to 16 and 26 collected from the 1- to 2-m (3- to 6-ft) level. Sample 26 is a blind 

replicate of Sample 10. 
3. Samples 17 to 24 collected from the 2- to 3-m (6- to 9-ft) level. 
4. Sample 27 is a blank [reagent silicon dioxide (SiO2) sand]. 

B-2 

-.. 
" -0 ,. 
'-

~ -,. -• -
" -• -
"' -

0 " -
" -
II -
• ' • 
" ~ .. -.. -,. -0 ,. -
" -



.. I -
"" • --... ., 
• .. 
• ' w .. 
""' ... -
-i .. --.. ,., 
1111 

• ---1111!1 

1111 -
Ill .,_ 

-• -., 
1!111 . .. 

C 

C 

C 

APPENDIXC. 

HAZARDOUS WASTE MANAGEMENT PROGRAM - MANAGEMENT MEMO 
"USE CONSTITUTING DISPOSAL" 
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State of Calffornia•Calffornia Envfronaiental Protection Agency Department of Toxic Slbstanc:es Control 

HAZARDOUS WASTE MANAGEMENT PROGRAM 

MANAGEMENT MEMO 

JIANAGEKDIT XBHO #: Bo-,s-010-XK 

TITLE: USB CONSTITUTING DISPOSAL 

AJ'PECTED PROGRAMS: 

ISSUE: 

Hazardous Waste ~anagement Program 
Site Mitigation Program 

Th~ Department of Toxic SubEtances Control (DTSC) is now developing regulat i.ol1s to address the "use constituting disposal" restriction as it pertains to recyclable materials that are non-RCRA hazardous wastes in section 25143.2(e) (2) of the Health and Safety Code (HSC). A "non-RCRA" waste is hazardous waste that is regulated in California but is not a Resource Conservation and Recovery Act (RCRA) waste. A RCRA hazardous waste is any waste identified as a hazardous waste in Part 261, Subchapter I, Chapter 1 of Title 40 of the Code of Federal Regulations (40 CFR). The "use constituting disposal" restriction affects the eligibility of recyclable materials for the exclusions and exemptions provided under HSC section 25143.2. The purpose of this management memo is to provide interim guidance on how to interpret "use constituting disposal," and therefore determine if a was~e is subject to regulation pursuant to HSC section 25143.2(e) (2), until the regulations are adopted. 
BACKGROUND: 

HSC section 25143.2 addresses exclusions and exemptions for recyclable materials that are managed in a specified manner. Note that a recyclable material is defined as a hazardous waste that is capable of being recycled. 1 HSC section. 25143.2 also lists conditions under which the recyclable materials must be . fully regulated as hazardous wastes, regardless of the exclusions from classification as a waste and the exemptions from facility permitting requirements granted in this section. One such condition is when the materials are "used in a manner constituting disposal." This restrfction is addressed separately for RCRA wastes and non-RCRA wastes. 

Under California law, there is no definition for "use · · qonsti tuting disposal .• " The U.S. Environmental Protection Agency (U.S. EPA) has defined 11use·~onstitutiDg disposal" to mean placing recyclable ma.terials or products.derived from recyclable 

Ref. HSC section 25120.5. 
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materials on the land. 2 Under federal regulations, recyclable 
materials that are used in a manner constituting disposal are ,. 
subject to regulation as solid wastes. At the same time, the 
U.S. EPA does not currently regul~te products containing 
recyclable materials that are placed on the land if the 
recyclable materials have undergone a chemical reaction in 
producing the product so as to be physically inseparable from the 
product and the product meets the applicable.treatment standards 
(or applicable prohibition levels where no treatment standards 
have been established) ·in subpart D, part 268; 40 CFR. 

Since 1987, the DTSC has applied a set of criteria to recyclable 
materials placed on the land in determining whether or not such 
materials are "used in a manner constituting disposal." If these 
criteria are met, the recyclable materials are not regulated 
pursuant to HSC section 25143.2(e}(2} and may be eligible for the 
exclusions and exemptions under HSC section 25143.2 (b}, (c} or 
(d}. The DTSC'a criteria apply only to non-RCRA wastes. The 
DTSC is currently writing regulations to address the issue of 
recyclable materials that are placed on the land ("use 
constituting disposal"}. This management memo clarifies the 
criteria applied by the DTSC pending adoption of these 
regulations. 

ACTION: 

The following, which applies only to non-RCRA wastes, is the 
DTSC's present interpretation of the "use constituting disposal" 
restriction, i.e., of which recyclable materials are subject to 
regulation, in HSC section 25143.2(e} (2). This interpretation 
applies only until regulations addressing recyclable materials 
used in a manner constituting disposal or placed on the land are 
adopted. 

A recyclable material that is placed on the .land or used to 
produce a product which is placed on the land is regulated 
pursuant to HSC section 25143.2(e}(2} unless all applicable 
criteria listed below are met. 

1. This criterion applies to situations where the recyclable 
material is used as an ingredient in the manufacture of a 
product •. Hazardous constituents in the recyclable material 
whose concentrations are greater than or equal to the 

2 Ref. 50 Federal Register 618, January 4, 1985, and 40 CF.R 
266.20. 
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regulatory Soluble Threshold Limit Concentrations· (STLCs) 3 
shall have chemically reacted or become physically bound so as not to leach from the product containing the recyclable 
material. Specifically, the hazardous constituents shall not leach out in concentrations that would exceed the applicable STLC, once the effect of dilution by other 
ingredients (as explained below) has been taken into account. ·· 

In order to meet-this requirement; the following procedur~s must ba used to evaluate the-recyclable material and the product: 

(a) Sampling and analysis: 

(1) Sampling shall be conducted according to the 
sampling methods described in Test Methods for 
Evaluating Solid Waste. Physical/Chemical Methods, 
SW-846, .3rd edition, 1986, or one of the sampling 
methogs listed in Appendix I, Chapter 11, Division 
4.5, Title 22, California Code of Regulations 
(22 CCR); and 

(2) Analysis shall be conducted according ±o the Waste 
Extraction Test (WET), Appendix II, Chapter 11, 
Division 4.5, 22 CCR, or an alternative test· 
method approved pur~uant to 22 CCR section 
66260.21 

(b) In order to demonstrate that the hazardous constituents 
in the recyclable material are bound in the product so 
that they would not exceed the applicable STLC, even· 
when eliminating the effect of dilution by other 
ingredients, the following calculations must be used. 

The concentration of the hazardous constituents in the 
final product, as determined by the WET, must be 
multiplied by the dilution factor inherent in combining· the recyclable material with other materials. The 
dilution factor is calculated by dividing the weight of 
the final product made with the recyclable material by 
_the weight of the recyclable material used in the 
product, or 

3 As set forth in sections 66261. 24 (a) (2) (~.)· and (a) (2) (B), Division 4.5, Title 22 of the California Code of Regulations (22 
CCR). 
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weight of final product 
----------------------------- = dilution factor 
weight of recyclable material 

If the ingredients in the product that are not 
recyclable materials contain the same hazardous 
constituents present in the recyclable material, the 
hazardous constituents in the ingredients that are not 
recyclable materials may be subtracted from the 
concentration of hazardous constituents in the final 
product, adjusted for dilution. 

The final calculation of the hazardous constituents 
present in the product, as determined by taking into 
account the effects of dilution and, where applicable, 
the effects of hazardous constituents in ingredients 
that are not recyclable materials, must be less than 
the applicable STLC. 

The following is an example of how these calculations 
can be done. 

A ton of spent sandblast grit, which is hazardous due 
to a mean soluble lead concentration of 12 mg/L, is 
combined with nineteen tons of other aggregate and 
asphalt to produce twenty tons of asphaltic concrete. 
The dilution factor is thus 20 (twenty tons of final 
product, including the recyclable material, di_vided by 
the original one ton of recyclable material). The 
asphaltic concrete is then subjected to the WET and 
yields mean results for lead of o.os mg/1. This number 
is then multiplied by the dilution factor, 20, for a 
result of 1.00 mg/1. The aggregate that is not a 
recyclable material was tested with the WET and found 
to have a concentration of 0.05 mg/1 lead. This 
concentration can be subtracted from 1 mg/1 to give you 
0.95 mg/1. This final calculation does not exceed the 
STLC for lead of 5 mg/1 and therefore meets the 
criterion. 

2. A recyclable material used as a substitute for a commercial 
·· product or a product containing a recyclable material shall 

not contain constituents that cause the product to exhibit 
hazardous· characteristics pursuai:it to Chapter 11, 
Di vision 4. 5, .CCR 22, o~her than those ·constituents that are 
also found in the same or g~eater concentrations in a 
comparable commercial product. The only exception to this 
requirement is if the person claiming an exclusion obtains 
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the DTSC's written concurrence prior to using the recyclable material that: ..... 
(a) the concentrations of hazardous constituents greater than those present in a comparable commercial product improve the quality of the product made from the recyclable material and do not increase the hazards to public health or the environment of that product; or 
(b) if no comp_arable commercial product exists, the hazardous constituents in the recyclable materia-1 that cause the product to exhibit a characteristic of a hazardous waste are beneficial to the product and do not cause the product to pose a threa·t to public heal th or the environment. 

3. The recyclable material must be used beneficially, as demonstrated by both of the following conditions: 

(a) Prior to use, the recyclable material and the product containing that material must each be certified by a qualified independent engineer registered in the state of California4 to meet the applicable standards or specifications for the intended use of the ~ecyclable material or product of the American Society'for Testing and Materials (ASTM), the American Association of State Highway and Transportation Officials (AASHTO), the American National Standards Institute (ANSI), the Uniform Building_ Code (UBC) ,, or the standards of a government agency having jurisdiction over the construction applications of that recyclable material or product. A nationally recognized industry standard, other than those mentioned, may be used with the prior written approval of the DTSC. 

(b) There shall be no indication$. of sham recycling, including, ·but no·t limited to, use of the recyclable material or a product containing a recyclable material in excess of what is necessary to accomplish its function, handling of the recyclable material in a manner inconsistent with the economic value of the 

4 By "qualified independent eng:i,~eer", we ~ean an engineer whose registration (e.g., civil, mechanical, structural, etc.) is appropriate for the product she/he is certifying and who is not an employee of the person claiming an exclusion or exemption pursuant to HSC 25143.2. 
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material, or insufficient use of the recyclable 
material to accomplish its function. .._ 

Non-RCRA hazardous wastes managed according to the applicable 
criteria above will not be regulated pursuant to HSC 25143.2(e) 
and may therefore qualify for the exclusions and exemptions in 
HSC section 25143.2 if the requirements of a specific exclusion 
or exemption are met and none of the other provisions Of 
subdivision (e) apply. · 

Examples of recyclable materi~ls used in products placed on 'the 
land are spent sandblast grit, contaminated soils, foundry sands, 
ash, and demolition wastes, which may be used, among other 
things, as asphalt treated road base, landfill cover material, or 
aggregate in Portland cement concrete or an asphaltic concrete. 

Use of recyclable materials as fertilizer, soil amendment, 
agricultural mineral, or an auxiliary soi~ and plant substance, 
with or without combinatlon with other materials, is not covered 
by this management memo and is regulated separately. 5 Used oil 
is also not covered by this management memo. 6 

This management memo will stay in effect until the promulgation 
of regulations regarding management requirements for ~ecyclable 
materials that are placed on the land, i.e., used in a manner 
constituting disposal, or until it is replaced by a subsequent 
management memo or DTSC policy. 

DIS'l'RIBO'l'ION: 

Cal/EPA Access Bulletin Board system 
Hazardous Waste Management Program Policy Mailing List 

A'l''l'ACBKENTS: None 

5 Ref. Articles, chap~er 16, 22 CCR. 

6 Ref. Article 13, Chapter 6.5, Division 20 of the Health 
and Safety Code. 
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COIITACT: 

Ms. Jessie Schnell 
Resource Recovery Section 
State Regulatory Program Division 
Hazardous Waste Management Program H(k·lO 
Department of Toxic Substances Control 
P.O. Box 806 
Sacramento, California· 95812-0806 
Phone: (916)322-1003/CALNET 492-1003 
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APPENDIX D-1 

CALIFORNIA DEPARTMENT OF TOXIC SUSTANCES CONTROL CONCURRENCE 
FOR USE OF SANDBLASTING GRIT 

IN THE MANUFACTURE 
OF ASPHALTIC CONCRETE 



STATE OF CALIFORNIA-ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor 

DEPARTMENT OF TOXIC SUBSTANCES CONTROL 
l!lllli 400 P.Street, 4th Floor 

P.O. Box806 
•~ Sacramento, CA 95812-0806 

,-~ (916) 322-1003 
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Dr. Jeffrey L. Means 
Battelle 
505 King Avenue 
Columbus, Ohio 43201-2693 

October 14, 1993 

USE OF SANDBLASTING GRIT IN THE MANUFACTURE OF ASPHALT CONCRETE 

Dear Dr. Means: 

This is in response to your letter of October 6, 1993, 
requesting our concurrence that the proposed use of spent 
sandblasting grit from the U.S. Navy's shipyard at Hunters Point 
Annex can qualify for a recycling exclusion according to the 
provisions of section 25143.2, Chapter 6.5, Division 20 of the 
Health and Safety Code (HSC). 

Your letter states that the spent sandblasting grit, which 
exceeds our Soluble Threshold Limit concentrations (STLC's) for 
lead and copper, will be used in the production of asphalt 
concrete by Orland Asphalt. Your letter also states that the 

·state guidelines for using a hazardous waste in a product that is 
placed on the land, contained in our interpretation of the "use 
constituting disposal" restriction pursuant to HSC section 
25143.2(e) (2), will be followed. To support this contention, you 
referred to documentation already provided to us from a pilot 
project using sandblasting grit in the production of·asphalt 
concrete at Hunters Point Annex and repeated the tables showing 
the concentrations of lead and copper in the sandblasting grit 
and in the asphalt concrete made from the sandblasting grit. 
Furthermore, your letter contends that the sandblasting grit is 
not a RCRA waste and does not fail our Total Threshold Limit 
Concentrations (TTLC's). 

Based on the information you have provided us, we concur 
that the Hunters Point spent sandblasting grit used in the 
manufacture of asphalt concrete would be excluded from 
classification as a waste pursuant to HSC section 25143.2(d) (5), 
if the following conditions are met: 

o The sandblasting grit is not treated prior to 
introduction in the asphalt manufacturing process 
except by the procedures specified in subparagraphs (A) 
through {H) of HSC section 25143.2{d) (5); 

,_..,._..,,..,..,. 



Dr. Jeffrey L. Means 
October 14, 1993 
Page 2 

o None of the provisions of HSC section 25143.2(e) , 
supersede the exclusion. Use of the Hunters Point 
sandblasting grit in the manufacture of asphalt 
concrete must continue to meet the guidelines contained 
in our interpretation paper of the "use constituting 
disposal" restriction pursuant to HSC section · 
25143 .2 (e) (2); 

o The recordkeeping and related requirements of HSC 
section 25143.2(f) must be observed; and 

o The requirements pertaining to labeling, storage and 
business plans in HSC section 25143.9 must be observed. 

In addition, although not a condition of the exclusion, HSC 
section 25143.10 requires that any person recycling more than 100 
kilograms of a hazardous wastes per month under the claim to a 
recycling exclusion-in HSC section 25143.2 must report certain 
information to the local health officer every two years (contact 
the local health department or environmental health department 
for more intormation and the appropriate reporting forms). 

I am enclosing copies of our hazardous waste recycling laws 
containing the sections referred to in this letter and our 
interpretation paper for the "use constituting disposal 
restriction." If you have any questions, please contact me at 
(916) 322-1003. 

Enclosures 

cc: Region 1/SACRAMENTO 

Sincerely, 

Jessie Schnell 
Program Coordination and 

Policy Development Branch 
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EXCERPTS FROM 

CALIFORNIA'S HAZARDOUS WASTE 
RECYCLING LAWS 

EFFECTIVE JANUARY 1, 1993 

The following definitions and requirements are excerpts from the California 
Hazardous Waste Control Law, Chapter 6.5, Division 20, Health and Safety Code 
(HSC). The statutory definitions reproduced here should help you in understanding 
the exemptions and exclusions applicable to recyclable materials specified in HSC 
section 25143.2. Information on how to obtain a complete copy of the law and/or 
regulations is on the last page of this document . 

Definitions 

25113. 
(a) "Disposal" means either of the following: 

( 1) The discharge, deposit, injection, dumping; spillfng;··1eaking, or placing 
of any waste so that the .waste or- any constituent of the waste is or 
may be emitted into the air or discharged into or on any land or waters, 
including groundwaters, or may otherwise enter the environment . 

(2) The abandonment of any waste. 

(b) The amendment of the section made at the 1989-90 Regular Session of the 
Legislature does not constitute a change in, but is declaratory of, the existing 
law. 
(Amended by Stats. 1989, Ch. 1436.) 



25117. 
(a) "Hazardous waste• means either of the following: 

( 1) A waste, or combination of wastes, which because of its quantity, 
concentration, or physical, chemical, or infectious characteristics may 
either: 

(A) Cause, or significantly contribute to an increase in mortality or an 
increase in serious irreversible, or incapacitating reversible, illness. 

(8) Pose a substantial present or potential hazard to human health or 
environment when improperly treated, stored, transported, or 
disposed of, or otherwise managed. • t . -

(2) A waste which meets any of the criteria for the identification of a "' 
hazardous waste adopted by the department pursuant to Section 25141 . .. 

(b) "Hazardous waste• includes, but is not limited to, RCRA hazardous waste. 

(c) Unless expressly provided otherwise, the term "hazardous waste• shall be 
understood to also include extremely hazardous waste and acutely hazardous 
waste. 
(Amended by Stats. 1989, Ch. 1436.) 

25117.9. "Non-RCRA hazardous waste• means all hazardous waste regulated in 
the state, other than RCRA hazardous waste, as defined in Section 25120.2. A 
hazardous waste regulated in the state is presumed to be RCRA hazardous waste, 
unless it is determined, pursuant to regulations adopted by the department, that the 
hazardous waste is a non-RCRA hazardous waste. 

(Amended by Stats. 1991, Ch. 1126) 

.25-120.2. "RCRA hazardous waste• means all waste identified as a hazardous 
waste· in Part 261 (commencing· with Section 261. 1) of Subchapter I of Chapter 1 of 
Title 40 of the Code of Federal Regulations and appendixes thereto. 

(Added by Stats. 1989, Ch. 1436.) 

25120.5. "Recyclable material" means a hazardous waste that is capable of being 
recycled, including, but not limited to, any one of the following: 

(a) A residue. 
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·- 25120.5. (cont.) 

(b) A spent material, including, but not limited to, a used or spent stripping or 

plating solution or etchant. 

(c) A material that is contaminated to such an extent that it can no longer be used 
for the purpose for which it was originally purchased or manufactured. .._ 

(d) A byproduct listed in the regulations adopted by the department as "hazardous 

waste from specific sources• or "hazardous waste from nonspecific sources." 

(e) Any retrograde material that has not been used, distributed, or reclaimed 

through treatment by the original manufacturer or owner by the later of the 
following dates: 

(1) One year after the date when the material became a retrograde material. 

(2) One year after the material is returned to the original manufacturer. 
(Amended and renumbered by Stats. 1988, Ch. 1631.) 

25121. 
reclaimed. 

"Recycled material" means a material which is used or reused, or 

(Amended by Stats. 1988, Ch. 1631.) 

25121.5. 
(a) "Retrograde material" means any hazardous material which is not to be used, 

sold, or distributed for use in an originally intended or prescribed manner or for 

an originally intended or prescribed purpose and which meets any one or more 

of the following criteria: 

(1) Has undergone chemical, biochemical, physical, or other changes due to 
-the passage of time or the environmental conditions under which it was 

stored. 

(2) Has exceeded a specified or recommended shelf life. 

(3) Is banned by law, regulation, ordinance, or decree . 

(4) Cannot be used for reasons of economics, health or safety, or 
environmental hazard. 

3 



25121.5. (cont.) 

(b) "Retrograde material" does not include material designated in regulations 

adopted by the department as included in a category which the department 

shall title "Discarded commercial chemical products, off-specification species, 

container residues, and spill residues thereof", if either of the following 

conditions is met: 

( 1) The material is used in a manner constituting disposal and the material 
is not normally used in a manner constituting disposal. 

(2) The material is burned for energy recovery and the. material is not 

normally burned for energy recovery. 
(Amended by Stats. 1988, Ch. 1631.) 

25122.55. 
(a} . Used or spent etchants, stripping solutions, and plating solutions are spent, 

contaminated, or used material for purposes of this chapter. 

(b) Used or spent etchants, stripping solutions, and plating solutions which meet 

a characteristic established by or are listed by the Environmental Protection 

Agency or the department as a hazardous waste and are transported from the 

site where they are produced, and transferred to an unrelated or unaffiliated 

person for any purpose, are subject to the requirements of this chapter which 

apply to hazardous waste unless the department waives any specific provision 

_of this chapter pursuant to Section 25143. Nothing in this section exempts 

any used or spent etchant, stripping solution, or plating solution from any other 

requirement of this chapter. 
(Added by Stats. 1985, Ch. 1191.) 

,. .. 
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25123.5. "Treatment" means any method, .technique, or process which changes ■ 

or is designed to change the physical, chemical, or biological character or composition • 

of any hazardous waste or any material contained therein, or removes or reduces its 

harmful properties or characteristics for any purpose. "Treatment" does not include 11' 
the removal of residues from manufacturing process equipment for the purposes of • 

cleaning that equipment. 
(Amended by Stats. 1992, Ch. 1345.) ,. -
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25124. 
(a) "Waste" means any solid, liquid, semisolid, or contained gaseous discarded 

material that is not excluded by this chapter or by regulations adopted pursuant 
to this chapter. 

(b) A discarded material is any material which is any of the following: 

(1) Relinquished, as specified in subdivision (c). 

(2) Recycled, as specified in subdivision (d). 

(3) Considered inherently waste like, as specified in the regulations adopted 
by the department. 

(c) A material is a waste if it is relinquished by being any of the following: 

( 1 ) Disposed of . 

(2) Burned or incinerated . 

(3) Accumulated, stored, or treated, but not recycled, before, or in lieu of, 
being relinquished by being disposed of, burned, or incinerated. 

(d) A material is a waste if it is recycled, or accumulated, stored, or treated before 
recycling, except as provided in Section 25143.2. 

(e) A material is a waste if it poses a threat to public health or the environment and 
meets either, or both, of the following conditions: 

(1) It is mislabeled or not adequately labeled, unless the material is correctly 
labeled or adequately labeled within 10 days- after the material is 
discovered to be mislabeled or inadequately labeled. 

(2) It is packaged in deteriorated or damaged containers, unless the material 
is contained in sound or undamaged containers within 96 hours after the 
containers are discovered to be deteriorated or damaged . 

(Amended by Stats. 1992, Ch. 1344.) 

5 



Recyclable Materials, Exclusions and Exemptions 

25143.2. 

(a) Recyclable materials are subject to the requirements of this chapter and the 
regulations adopted by the department to implement this chapter which apply 
to hazardous wastes, unless the department issues a variance pursuant to 
Section 25143, or except as provided otherwise in subdivision (b), (c), or (d) 
or the regulations adopted by the department pursuant to Sections 25150 and 
25151 . For the purposes of this section, recyclable material does not include 
infectious waste. 

(b) Except as otherwise provided in subdivisions (e), (f) and (g), recyclable material 
which is managed in _ accordance with Section 25143.9 and is or will be 
recycled by any of the following methods shall be excluded from classification 
as a waste: 

(1) Used or reused as an ingredient in an industrial process to make a 
product, if the material is not being reclaimed. 

(2) Used or reused as a safe and effective substitute for commercial 
products, if the material is not being reclaimed. 

(3) Returned to the original process from which the material was generated, 
without first being reclaimed, if the material is returned as a substitute 
for raw material feedstock, and the process uses raw materials as 
principal feedstocks. · 

(cl Except as otherwise provided in subdivision (e), any recyclable material may be 
recycled at a facility which is not authorized by the department pursuant to the 
applicable hazardous waste facilities permit requirements of Article 9 

· ·: (commencing .with::Section: 25200):: if either of.:the .following requirements is,. 
met: 

(1) The material is a petroleum refinery waste containing oil which is 
converted into petroleum coke at the same facility at which the waste 
was generated, unless the resulting coke product would be identified as 
a hazardous waste under this chapter. A waste subject to this paragraph 
is exempt from this chapter to the same extent the waste is exempt 
from subsections (q), (r), and (s) of Section 6924 of Title 42 of the 

United States Code. 
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25143.2(c) (cont.) 

(2) The material meets all of the following conditions: 

(A) The material is recycled and used at the same facility at which the 
material was generated. 

(8) The material is recycled within 90 days of its generation. 
..... 

(C) The material is managed in accordance with all applicable 
requirements for generators of hazardous wastes under this 
chapter and regulations adopted by the department. 

(d) Except as otherwise provided in subdivisions (e), (f), (g), and (h), recyclable 
material which meets the definition of a non-RCRA hazardous waste in Section 
25117.9, is managed in accordance with Section 25143.9, and meets or will 
meet any of the following requirements is excluded from classification as a 
waste: 

( 1) The material can be shown to be recycled and used at the site where the 
material was generated . 

(2) The material qualifies as one or more of the following: 

(A) The material is a product, which has been processed from a 
hazardous waste, or which has been handled, at a facility 
authorized by the department pursuant to the facility permit 
requirements of Article 9 (commencing with Section 25200) to 
process or handle the material, if the product meets both of the 
following conditions: 

(i) 

(ii) 

The product does not contaln -constituents, other 
than those for·which the- material is. being recycled 
which render the material hazardous under 
regulations adopted pursuant to Sections 25140 and 
25141 . 

The product is used, or distributed or sold for use, in 
a manner for which the product is commonly used . 

(8) The material is a petroleum refinery waste containing oil which is 
converted into petroleum coke at the same facility at which the 
waste was generated, unless the resulting coke product would be 
identified as a hazardous waste under this chapter . 

7 



·· 25143.2(d)(2) (cont.) 

(C) The material is oily waste, used oil, or spent nonhalogenated 

solvent which is managed by the owner or operator of a refinery 

which is processing primarily crude oil and which is not subject to 
permit requirements for recycling of used oil, or a public utility, or 
a corporate subsidiary, corporate parent, or subsidiary of the sa.rne 
corporate parent of the refinery or public utility, and which meets 

all of the following requirements: 

(i) 

(ii) 

(iii) 

The material is either burned in an industrial boiler, 
an industrial furnace, an incinerator, or a utility boiler 
which complies with all applicable federal and state 
laws, or is recombined with normal process streams 
to produce a fuel. 

The material is managed at the site where it was 
generated; managed at another site owned or 
operated by the generator, a corporate subsidiary of 
the generator, a subsidiary of the same entity of 
which the generator is a subsidiarv, or the corporate 
parent of the generator; or, if the material is 
generated in the course of oil or gas exploration or 
production, managed by an unrelated refinery 
receiving the waste through a common pipeline. 

The material does not contain constituents other 
than those for which the material is being recycled 
which render the material hazardous under 
regulations adopted pursuant to Sections 25140 and 
25141. 

(Ct .. ,. The material is a-fuel which is removed from.a.fueLtank,·is either 

contaminated with water or by nonhazardous debris, of not more 

than 2 percent by weight, including, but not limited to, rust or 

sand, ·or a fuel unintentionally mixed with an unused petroleum 

product, and is transferred to, and processed into a fuel at, a 

refinery which processes primarily crude oil. 
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25143.2(d) (cont.) 

(3) The material is transported between locations operated by the same 
person who generated the material, if the material is recycled at the last 
location operated by that person and all of the conditions of clauses (i) 
to (vi), inclusive, of subparagraph (A) of paragraph (4) are met. If 
requested by the department or by any law enforcement officia.l, a 
person handling material subject to this paragraph shall, within 15 days 
of the request, supply documentation to show that the requirements of 
this paragraph have been satisfied. 

(4) (A) The material is transferred between locations operated by the 
same person who generated the material, if the material is to be 
recycled at an authorized offsite hazardous waste facility and if all 
of the following conditions are met: 

(i) The material is transferred by employees of that 
person in vehicles under the control of that person or 
by a registered hazardous waste hauler · under 
contract to that person. 

(ii) The material is not handled at any interim location . 

(iii) The material is not held at any publicly accessible 
interim location for more than four hours unless 
required by other provisions of law . 

(iv) The material is managed in compliance with the 
requirements of this chapter and the regulations 
adopted pursuant to this chapter prior to the initial 
transportation of the material and after the receipt of 
the material at the last· ·location- operated by that 
person .. Upon· receipt .-of. the . material at the last 

· location operated by that person, the material shall 
be deemed to have been generated at that location. 

(v) All. of the following information is maintained in an 
operating log at the last location operated by that 
person: 

(I) 

9 

The name and address of each 
generator location contributing material 
to each shipment received. 



25143.2(d)(4)(A)(v) (cont.) 

(II) 

(Ill) 

(IV) 

The quantity and type of material 
contributed by each generator to each 
shipment of material. 

The destination and intended 
disposition of all material shipped 
offsite or received. 

The date of each shipment received or 
sent offsite. 

The log shall be kept for at least three years after 

~ 
C'J 

-~ 

receipt of the material at that location. ,. 

(vi) If requested by the department, or by any law 
enforcement official, a person handling material 
subject to this paragraph shall, within 15 days· of the 
request, supply documentation to show that the 
requirements of this paragraph have been satisfied. 

(B) For purposes of paragraph (3) and subparagraph (A) of paragraph 
(4), "person" also includes corporate subsidiary, corporate parent, 
or subsidiary of the same corporate parent. 

(C) Persons which are a corporate subsidiary, corporate -parent, or 
subsidiary of- the same corporate parent, and which manage 
recyclable materials under paragraph (3) or subparagraph (A) of 
paragraph (4), are jointly and severally liable for any activities 
excluded from regulation pursuant to this.section._ 

-··-(5) - .The material is·used or reused as an .ingredient in an industrial process 
-to make a product,-ifthe material is not being treated before introduction 
to that process except by one or more of the following procedures, and 
if any discharges to air from the following procedures do not contain 
constituents which are hazardous wastes pursuant to the department's 
regulations and comply with applicable air pollution control laws: 

(A) Filtering. 

(B) Screening. 

(C) Sorting. 
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25143.2(d)(5) (cont.) 

(D) Sieving • 

(E) Grinding • 

(F) Physical or gravity separation, without the addition of exter(lal 
heat or any chemicals. · 

(G) pH adjustment. 

(H) Viscosity adjustment • 

(6) The material is used or reused as a safe and effective substitute for 
commercial products, if the material is not being treated except by one 
or more of the following procedures, and if any discharges to air from 
the following procedures do not contain constituents which are 
hazardous wastes pursuant to the department's regulations and comply 
with applicable air pollution control laws: 

(A) Filtering. 

(B) Screening. 

(C) Sorting. 

(D) Sieving. 

(E) Grinding. 

(F) Physical or gravity separation, without the addition of external 
heat or any chemicals. -- -- · · ·--

(G) pH adjustment. 

(H) Viscosity adjustment. 

(7) The material is a chlorofluorocarbon or hydrochlorofluorocarbon 
compound or a combination of chlorofluorocarbon or 
hydrochlorofluorocarbon compounds, is being reused or recycled, and is 
used in heat transfer equipment, including, but not limited to, mobile air 
conditioning systems, mobile refrigeration, and commercial and industrial 
air conditioning and refrigeration systems, used in fire extinguishing 
products, or contained within foam products. 

11 



25143.2 (cont.) 

(e) Notwithstanding subdivisions (b), (c), and (d), all of the following recyclable 

materials are hazardous wastes and subject to full regulation under this chapter, 

even if the recycling involves use, reuse, or return to the original process as 

described in subdivision (b), or even if the recycling involves activities or 

materials described in subdivisions (c) and (d): 

( 1) 

(2) 

(3) 

(4) 

(5) 

Materials which are a RCRA hazardous waste, as defined in Section 

25120.2, used in a manner constituting disposal, or used to produce 

products that are applied to the land including, but not limited to, 

materials used to produce a fertilizer, soil amendment, agricultural 

mineral, or an auxiliary soil and plant substance. 

Materials which are a non-RCRA hazardous waste, as defined in Section 

25117.9, and used in a manner constituting disposal or used to produce 

products that are applied to the land as a fertilizer, soil amendment, 

agricultural mineral, or an auxiliary soil and plant substance. The 

department may adopt regulations to exclude materials from regulation 

pursuant to this paragraph. · 

Materials burned for energy recovery, used to produce a fuel, or 

contained in fuels, except materials exempted under paragraph (1) of 

subdivision (c) or excluded under subparagraph (8), (C), or (D) of · 

paragraph (2) of subdivision (d). 

Materials accumulated speculatively. 

Materials determined to be inherently wastelike pursuant to regulations 

adopted by the department. 

(6) Used or spent etchants, stripping solutions, and plating solutions, which 

·· ·· . •: ·are transported to an offsite facility operated by, a person other than the 

generator and which are either of the following: 

(A) The etchants or solutions are no longer fit for their originally 

purchased or manufactured purpose. 

(8) If the etchants or solutions are reused, the generator and the user 

cannot document that they are used for their originally purchased 

or manufactured purpose without prior treatment. 
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25143.2(e) (cont.) 

(f) 

(7) Used oil, as defined in subdivision (a) of Section 25250.1, unless one of 

the following applies: 

( 1) 

(A) The used oil is excluded under subparagraph (8) or (C) of 

paragraph (2) of subdivision (d) or under paragraph (4L. of 

subdivision (d) of this section, under subdivision (e) of Section 

25250.1, or under Section 25250.3. 

(B) The used oil is used or reused on the site where it was ·generated 

or is excluded under paragraph (3) of subdivision (d) of this 

section and, in either situation, is not any of the following: 

(i) 

(ii) 

Used in a manner constituting disposal or used to 

produce a product that is applied to land. 

Burned for energy recovery or used to produce a 

fuel, unless the used oil is excluded · under 
subparagraph (B) or (C) of paragraph (2) of 

subdivision (d). 

(iii) Accumulated speculatively. 

(iv) Determined to be inherently wastelike pursuant to 

regulations adopted by the department. 

Any person who manages a recyclable material under a claim that the 

material qualifies for exclusion or exemption pursuant to this section 

shall provide, upon request, to the department, the Environmental 

Protection Agency, or any local agency or official_au~ho. rized to bring an 
. . . 

action as provided in Section 25180, all of the following information: 

(A) The name, street and mailing address, and telephone number of 

the owner or operator of any facility that manages the material. 

(8) Any other information related to that person's management of the 

material requested by the department, the Environmental 

Protection Agency, or the authorized local agency or official. 

13 
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25143.2(f) (cont.) ~ 

(2) Any person claiming an exclusion or an exemption shall maintain f"\ 
adequate records to demonstrate to the satisfaction of the requesting .._ a 
agency or official that there is a known market or disposition for the 
material, and that the requirements of any exemption or exclusion 
pursuant to this section are met. I 

(3) For purposes of determining that the conditions for exclusion from 
classification as a waste pursuant to this section are met, any person, 
facility, site, or vehicle engaged in the management of a material under 
a claim that the material is excluded from classification as a waste 
pursuant to this section shall be subject to Section 25185. 

(g) For purposes of Chapter 6.8 (commencing with Section 25300), recyclable 
materials excluded from classification as a waste pursuant to this section are 
not excluded from the definition of hazardous substances in subdivision (g) of 
Section 25316. 

(h) Used oil that fails to qualify for exclusion pursuant to subdivision (d) solely 
because the used oil is a RCRA hazardous waste, may be managed pursuant 
to subdivision (d) if the used oil is also managed in accordance with Part 260 
(commencing with Section 260. 1) to Part 270 (commencing with Section 
270.1 ), inclusive, of Subchapter I of Chapter 1 of Title 40 of the Code of 
Federal Regulations. 
(Amended by Stats. 1992, Ch. 1344) 

25143.3. The Environmental Protection Agency regulations regarding spent sulfuric 
acid as set forth in Section 261.4 (a) _(7) of Title 40 of the Code of Federal 

. Regulations (50 Fed. Reg 665) are the regulations of the department and shall remain 
in effect until the department adopts regulations regarding thissu6ject; It is the intent 
of .the -Legislature. that the regulations .adopted by. the department be at least 
equivalent to, and in substantial conformance with that Section 261.4 (a) (7). 
Further, it is the intent of the Legislature that the department may define in the 
regulations the term "spent sulfuric acid" as it deems necessary to avoid sham 
recycling, as described on page 638 of Volume 50 of the Federal Register by the 
Environmental Protection Agency. 

(Added by Stats. 1985, Ch. 1594.) 
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•. 25143.9. A recyclable material shall not be excluded from classification as a waste 
pursuant to subdivision (b) or (d) of Section 25143.2, unless all of the following 
requirements are met: · · 

(a) If the material is held in a container or tank, the container or tank is labeled, 
marked, and placarded in accordance with the department's hazardous waste 
labeling, marking, and placarding requirements which are applicable to ~ 
generators, except that the container or tank shall be labeled or marked clearly 
with the words "Excluded Recyclable Material" instead of the words 
"Hazardous Waste," and manifest document numbers are not applicable. 

(b) The owner or operator of the business location where the material is located 
has a business plan that meets the requirements of Section 25504, including, 
but not limited to, emergency response plans and procedures, as described in 
subdivision (b) of Section 25504, which specifically address the material or that 
meet the department's emergency response and contingency requirements 
which are applicable to generators of hazardous waste. 

(c) The material shall be stored and handled in accordance with all local ordinances 
and codes, including, but not limited to, fire codes, governing the storage and 
handling of the hazardous material._lf a local jurisdiction does not have an 
ordinance or code regulating the storage of the material, including, but not 
limited to, an ordinance or code requiring secondary containment for hazardous 
material storage areas, then the material shall be stored in tanks, waste piles, 
or containers meeting the department's interim status regulations establishing 
design standards applicable to tanks, waste piles, or containers storing 
hazardous waste. 

(d) If the material is being exported to a foreign country, the person exporting the 
material shall meet the requirements of Section 25162. 1 . 
(Amended by Stats. 1991, Ch. 1173) 

25143.10. 

(a) Except as provided in subdivisions (e) and (f), any person who recycles more 
than 100 kilograms per month of recyclable material under a claim that the 
material qualifies for exclusion or exemption pursuant to Section 25143.2 shall, 
on or before July 1, 1992, and every two years thereafter, provide to the local 
health officer or other local public officer authorized to implement this chapter 
pursuant to Section 25180, all of the following information, using the format 
established pursuant to subdivision (d), in writing: 

15 



25143. 1 0(a) (cont.) 

(1) The name, site address, mailing address, and telephone number of the 

owner or operator of any facility that recycles the material. 

(2) The name and address of the generator of the recyclable material. 

(3) Documentation that the requirements of any exemptions or exclusions 

pursuant to Section 25143.2 are met, including, but not limited to, all 

of the following: 

(A) 

(B) 

Where a person who recycles the material is not the same person 

who generated the recyclable material, documentation that there 

is a known market for disposition of the recyclable material and 
any products manufactured from the recyclable material. 

Where the basis for the exclusion is that the recyclable material is 

used or reused to make a product or as a safe and effective· 

substitute for a commercial product, a general description ·of the 

material and products, identification of the constituents or group 

of constituents, and their approximate concentrations, which 

would render the material or product hazardous under the 

regulations adopted pursuant to Sections 25140 and 25141 , if it 

were a waste, and the means by which the material is beneficially 

used. 

(b) The governing body of a city or county may adopt an ordinance or resolution 

pursuant to Section 510 to pay for the actual expenses of the activities carried 

. out by local health officers or other local public officers pursuant to subdivision 

(a). 

(c) If a person who recycles material under a claim that the material qualifies for 

. · .·exclusion.or exemption pursuant-to Section 25143.2 is ·not the same person 

.who generated the· recyclable material, the person who recycles the material 

shall, on or before July 1, 1992, and every two years thereafter, provide a 

copy of the information required to be submitted pursuant to subdivision (a) to 

the generator of the recyclable material. 

(d) The person providing the information required by subdivision (a) shall use a 

format developed by the California Conference of Directors of Environmental 

Health in consultation with the department. The department shall distribute the 

format to local health officers or other local public officers authorized to 

implement this chapter pursuant to Section 25180. 
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25143. 1 0. (cont.) 

(e) A recyclable material generated in a product or raw material storage tank, a 
product or raw material transport vehicle or vessel, a product or raw material 
pipeline, or in a manufacturing process unit or an associated nonwaste 
treatment manufacturing unit is not subject to the requirements of this section, 
until the recyclable material exits the unit in which it was generated, unless._the 
unit is a surface impoundment, or unless the material remains in the unit for 
more than 90 days after the unit ceases to be operated for manufacturing, 
storage, or transportation of the product or raw material. 

(f) A local health officer or other local public officer authorized to implement this 
chapter pursuant to Section 25180 may exempt from subdivision (a) any 
person who operates antifreeze recycling units or solvent distillation units, 
where the recycled material is returned to productive use at the site of 
generation, or may require less information than that required under subdivision 
(a) from such a person. 
(Added by Stats. 1991, Ch. 715) 
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.. ORDERING CALIFORNIA'S HAZARDOUS WASTE LAWS AND REGULATIONS: 

Hazardous Waste Control Law 

A copy of California's Hazardous Waste Control Law (Chapters 6.5-6.98, Division.20, 

Health and Safety Code), Item No. 7540-958-1016-6, can be bought by contacting: 

Department of General Services 
P. 0. Box 101 5 
North Highlands, CA 95660 
(916) 973-3700 (information only; no phone orders) 

Hazardous Waste Control Regulations 

A copy of California's hazardous waste control regulations (Division 4.5, Title 22, 

California Code of Regulations), order code 22 04 000, can be bought ~Y contacting: 

Barclays Law Publishers 
File No. 42021, P.O. Box 60000 
San Francisco, CA 94160-2021 
(415) 244-6611 {phone orders accepted) 

Excerpts from Used Oil Recycling Laws 

Resource Recovery Unit 
Program Coordination and Policy Development Division 

Department of Toxic Substances Control 
P.O. Box 806 
Sacramento, CA 95812-0806 
(916) 323-6042 
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er 1989 

section 25143.2(e) of the California Health and Safety Code (HSC) 
lists restrictions to the statutory exemptions for recyclable 
materials in Sections 25143.2 (b), (c) and (d), HSC. Subsections 
25143.2(e) (1) and (e) (2) exclude from exemption "materials used in 
a manner constituting disposal, or used to produce products that 
are applied to the land •.•• 11 • ...._ 

INTERPRETATION: 

The following applies to non-RCRA wastes. A recyclable material 
is used in a manner constituting disposal if it is applied to land 
or used to produce a product which is applied to land unless it 

-meets all of the criteria listed below. 

1. The recyclable material must be mixed with other materials. 

2. After mixing the recyclable material ~ith other materials, it 
must be demonstrated that hazardous constituents failing the 
s. T. L. c. criteria of the California Code of Regulations ( CCR) , 
Title 22, Section 6626l.24(a) (2), have chemically reacted so 
as to be physically inseparable from the resultant product 
(incorporation -0f recyclable material into asphalt, asphaltic 
concrete or concrete is deemed to conform to this criterion). 
A test of this requirement is to perform the Waste Extraction 
Test (W.E.T.), Appendix II, Chapter 11, Title 22, CCR, on the 
final product. The concentration of the hazardous constituent 
in the extract must be . mul tipied by the dilution factor 
inherent in combining the recyclable material with the other 
materials. Background levels of hazardous constituents added 
by ingredients other than the recyclable material may be 
subtracted from the final W.E.T. concentration. The final 
W.E.T. concentration should be less than the applicable 
S.T.L.C. 

3. 

4. 

5. 

After mixing the recyclable material with other materials, it 
must be demonstrated that hazardous constituents failing the 
T.T.L.C. criteria of CCR, Title 22, Section 66261.24(a) (2) 
are entrapped so as to prevent significant release of 
particulate materia1. 

After mixing the recyclable material with other substances, 
it must be demonstrated that the recyclable material adds no. 
hazard to the recycling operation or the final product. 

The final product must be available for use by the general 
public. 

An activity in~olving non-RCRA wastes that meets all of the above 
criteria is not judged to be used in a manner constituting disposal 
and therefore might be eligible for the recycling exemptions in 
Section 25143.2 (b), (c) and (d), HSC. For RCRA wastes, a waste 
derived product meeting the above criteria may not be regulated: 



·· however, all recyclable materials used in a product applied to the 

land must be ·managed as hazardous wastes per Sections 266.21, 

266.22 and 266.23, Title 40 of the Code of Federal Regulations. 

Also, although the waste derived product may not be regulated under 

RCRA, it must.meet applicable treatment standards. 

Use of recyclable materials as fertilizer, soil amendment, 

agricultural mineral, or an auxiliary soil and plant substance 

(with or without combination with other materials) is not covered 

by this discussion and is regulated under Article 8, Chapter 16, 

Title 22, CCR. 
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APPENDIX D-2 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
AIR PERMIT REVIEW 



• I ALAMEDA COUNTY 
Edward Campbell 

Loni Hancock 
(Saa,oluy) 

Greg Harper 
Don Penta 

BAY AREA AIR QUALITY 
MANAGEMENT DISTRICT 

August 30, 1993 

Dr. Jeffrey L. Means 
Battelle 
505 King Avenue 
Columbus, OH 43201-2693 

... .CONTRA cosrA COUNTY s b" 
ii ! Paul L. Cooper U J : Hunters Point Sandblasting Grit Project 
Ill Sunne Wright McPeak 

TomPowen 

MARIN COUNTY 
Harold C. Brown, Jr. 

NAPACOUNTY 
Paul Banilli 
(V"~ 

SAN FRANCISCO 
COUNTY 
(Vacant) 

Carole Migden ,_ .~ 

• ._,;MATEO COUNTY 
Janet Fogarty 

Michael D. Nevin • 
• SANTA CLARA COUNTY 

Marge Bruno 

• Rod Diridon 
Joe Head • Barbara Koppel 

~ SOLANO COUNTY ., Sam Caddle 

SONOMA COUNTY 

u Jim Harbenon .. Patricia Hilligou 
~ .. ., 

Dear Dr. Means: 

The Bay Area Air Quality Management District has reviewed your 
request for an experimental exemption for the sandblasting grit milling 
and sieving operations at the Treasure Island Naval Station, Hunters 
Point Annex prior to transportation of the grit to an offsite asphalt 
plant for recovery. As this project is occurring at a federal facility 
under the provisions of CERCLA, it is the District's opinion that no 
exemption or permits are need for this project, provided that certain 
standards of operation are maintained. 

These requirements may be met by ensuring that the regulations of 
the Bay AretAir Quality Management District are followed at all times. 
Additionally, if air contaminant concentrations exceed those estimated 
in the "Work Plan for Recycling Sandblasting Grit Into Asphalt 
Concrete, Hunters Point Annex" (July 1993), the District must be 
notified, and additional health risk screens may be required. 

If you have any questions on this matter, please contact Ms. 
Catherine Fortney, Air Quality Engineer, at (415) 749-4671. 

Very truly yours, 

C1J ll✓tv~~ 
~;;:. Swanson 
Director of Permit Services 

cc: Catherine Fortney 
Scott Lutz 
Jim Tomich 
HPA File 

• .. 
939 ELLIS STREET • SAN FRANCISCO, CALIFORNIA 94109 • (415) 771-6000 • FAX (415) 928-8560 
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APPENDIX D-3 

CALIFORNIA REGIONAL WATER QUALITY BOARD - CENTRAL VALLEY REGION 
RESPONSE TO GLENN COUNTY PLANNING DEPARTMENT 



",ATe. OF CALIFORNIA· ENVIRONMENTAL PROTECTION AGc:N1.,r 
r c I c. w-1L..:::ivl'i, uuvernor 

~ CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD -
1111 CENTRAL VALLEY REGION 

3443 ROUTIER ROAD, SUITE A 
fJt SACRAMENTO, CA 95827-3098 I-' PHONE: (916) 255-3000 
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18 October 1993 

Christy Leighton 
Glenn County Planning Department 
125 South Murdock 
\Villows, CA 95988 

CONDITIONAL USE PERMIT NO. 93-10, ]AXON ENTERPRISES - GLENN COUNTY 

We received a copy of a letter dated 14 October 1993, (copy enclosed) from Jessie Schnell of 
the Department of Toxic Substances Control (DTSC) to Batelle of Ohio, regarding the 
recycling of sandblasting grit in the manufacture of asphalt concrete. Since DTSC concurs 
with the determination that the sandblasting grit is not a waste, we see no need for further 
involvement by the Regional Water Quality Control Board, provided the conditions specified 
by DTSC are complied with. 

If you have any questions, please call Arnie Inouye at (916) 255-3138 . 

William J. Marshall, Chief 
Chapter 15 Unit 

WJM 

Enclosure 

cc w/o encl: Maria Salomon, Department of Toxic Substances Control, Sacramento 
Greg Lindholm, Glenn County Health Department, Glenn County 
·Chris Kraft, Jaxon Enterprises. Redding 

✓ Jeffrey Means, Battelle, Columbus, Ohio 
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APPENDIX D-4 

CALIFORNIA AIR RESOURCES BOARD 
RISK MODELLING RESULTS 
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Kevin Tokunaga 
Glenn County Air Pollution 

Control District 
P.O. Box 351 
720 North Colusa Street 
Willows, CA 95988 

~~:!~~ager 
Toxics Program Support Section 
Stationary Source Division 
Air Resources Board 

Date October 28, 1993 

Subject Hunter's Point Grit/ 
Asphalt Orland 
Project 

The purpose of this memo is to confirm your telephone conversation 
of October 25 with Ruth Tomlin of my staff regarding the results of our 
review of the risk screening modeling for the grit handling on the 
Orland project. The PTPLU2 model results indicate that the maximum 
hourly concentration (worst case) for lead would be expected to be 
2.4E-4 ug/m3 at a distance of 23 meters downwind, well below the 
monthly standard of 1.5 ug/m3, and not expected to cause any adverse 
human health effects. A copy of the model printout is enclosed, and 
includes the source and meteorological conditions used in the model. 

If you have any questions, or need further assistance, please call 
me at (916) 322-8273, or Ruth Tomlin at (916) 327.-5620 . 

Enclosure 

cc: Ruth Tomlin, ARB (w/Enclosure) 
Rick Stewart, Glenn County APCD (w/Enclosure) 
Jessie Schnell, DTSC (w/Enclosure) 

JJeff Means, Ph.D., Battelle (w/Enclosure) 
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GLENN COUNTY 
PLANNING DEPARTl\tIENT 

DIVERSIFIED FARMING 
"Where Water Is King" 

125 South Murdock 
WILLOWS, CALIFORNIA 95988 

(916) 934-6540 

,-.., 
~ 

C 

JOHN BENOIT 
Ptann,ng Dtrecror 

April 28, 1994 

J axon Enterprises 
P.O. Box 994248 
Redding, CA 96099-4248 

Dear Ms. Baker: 

RE: Conditional Use Permit #93-10 Sand Blasting Grit 

On April 28. 1994, the Glenn County Technical Advisory Committee 
approved the operation plan you presented. A copy of the plan is 
enclosed with this letter. Thank you for your compliance with the 
Conditions of Approval. 

Yours truly, 

I: J. . -,L ,1 • 
t.:,/.~;,_~ :~:~~,:.},/~ /::_ I 

/r" r· :1· -<-.:,c.,, 

Christy Leighton, 
Senior Planner 

Enclosure 
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ORLAND ASPHALT 
INTERSTATE 5 AT COUNTY ROAD 7 
ORLAND, CA 95936 
1-800-570-7087 

BUSINESS PLAN FOR ORLAND ASPH~,LT 

• 

This business/operations plan was developed in accordance with 
California's Hazardous Waste Control Law, ChaptE~r 6. 5, Division 20, 
Health and Safety Code (HSC) and with the Conditional Use Permit 

#93-10 granted to J'axon Enterprises. This business/operations plan 
will be subject to the review and approval by • the Technical 
Advisory Committee prior to the start of this project in accordance 
with item 27 of the Conditional Use Permit #93-10. 

PROGRAM COORDINATORS 

Dr. J'eff Means - Battelle 614-424-5442 or 614-486-5810 

J'eff Health - u~s. Navy Civil Engineering Lab 805-982-1657 or 
805-985-7498 

Generator of Sandblasti·ng Grit - United States Navy Shipyard, 
Hunters Point Annex, Naval Station at Treasure Island 

Both the U.S. Navy and Battelle Memorial Institute will be 

providing coordination and oversight throug~ project completion, 

and will ensure that all project-related activi1:ies are coordinated 
in compliance with the work plan and relevant regulatory 

requirements. Orland Asphalt will comply with the reporting 
requirements of the Health and Safety Code.25143.10. 

A representative from either the u. S. Navy c,r Battelle will be 

present at the beginning of the project to revi1aw transportation of 
the sandblasting grit, storage facilities and to ensure that the 

start up of the project is according to specifications. A 

representative of either agency will intermittently take samples of 
the asphalt concrete while it is being placed c,n the paving·job as 

well as be present at the end of the entire prc,ject to oversee the 

clean up and decontamination of the site. 

Responsible Parties at Site 

Bill Sliger - ~iant Manager 800-570-7087 
Leo Mack Asphalt Plant Operator 916-224-0411 

J'axon Enterprises Contact Persons 

Bill Sliger 
w. J'axon Baker -
Laura Baker 

800-570-7087 
916-241-2112 
916-241-2112 
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According to Conditional Use Permit #93-10 item 28, the material 
shall not be shipped into Glenn County until assurances by Caltrans 
or other public agencies are secured that the public agency .. will 
use the material. 

The sandblasting grit will be transported from HPA to Orland 
Asphalt in covered trucks by a certified hazardous materials 
driver. The truck drivers will be provided documentation of the 
chemical composition of the grit, directions to Orland Asphalt, and 
a list of agencies to contact in case of an accident . 

Storage of Sandblasting Grit 

The storage area shall be constructed to prevent seepage and runoff 
according to the details provided below. A detailed site plan, to 
be approved by the Technical Advisory Committee shall be submitted 
prior to construction of the concrete pad. 

The sandblasting grit will be stored on a 80' by 80' asphalt. 
concrete pad with an impervious liner installed in the asphalt to 
prevent seepage of any substances. The pad will be composed of 12" 
of compacted 3/4 aggregate base paved on top with 2/l0ths of 3/4 AR 
4000 Asphal tic Concrete. The impervious liner will then be 
installed and paved with an additional 2/l0ths of 3/4 AR 4000 
Asphaltic Concrete. The grit pile will be covered with 10 mil 
visquine to prevent infiltration of water and dust dispersion. 
Three sides of the asphal tic concrete pad will be walled by 
concrete to prevent spillage. Crushed gravel, 3/Sth in size will 
be utilized to hold the visquine cover in place. The container 
will be labeled with the words "Excluded Recyclable Material." 

The storage pad will be located approximately 30 feet from the 
designated feeder. This will facilitate the most efficient, and 
least hazardous travel pattern for the loader. Travel from pad to 
pile will be approximately 85' in reverse and 65' forward to feed 
bin. 

Testing Procedures on Asphalt Containing Sandblasting Grit 

Battelle, the U.S. Navy and/or CalTrans will be collecting samples 
of the asphalt concrete while it is being placed on the job. The 
asphalt concrete will be tested for: ( a) analysis of metals content. 
to determine compliance with Cal EPA "Use Constituting Disposal" 
(UCD) policy; and (b) physical properties on the asphalt to 
determine long-term durability. 

Emergency Response Procedures at Orland Asphalt 

Orland Asphalt will ensure compliance with OSHA worker safety 
requirements when the grit is in use at the hot plant. Workers 
will be briefed on the health and safety hazards of the 
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•sandblasting grit and trained on proper handling procedures 
procedures to prevent exposure. 

•• and -.. -0 
Training will be provided in accordance with California's Hazardous 

Waste Control Law _section 25504 which includes s:afety procedures to 
be followed in the event of a release or threatened release as 
described in the following section. 

To minimize the possibility of mixing of materials, a storage bin 
will be dedicated for use of temporary storage c,f sandblasting grit 
only. a loader will also be dedicated for trc!!.nsportation of the 

sandblasting grit only during jobs using the sandblasting grit. 

The composition of the sandblasting grit dc,es not make it a 
material that poses an immediate threat to any person if there were 
to be a spill. 

Procedures in Case of a Spill 

In the event of a spill of the sandblasting grit at the Orland 

Asphalt site the area will first be covered and secured and 
Environmental Health will be notified. If the spill is a 
manageable size, it will be picked up with the designated loader 
and placed on a plastic tarp. The area where the spill occurred 

will. be scraped at least 1 11 into the surfac1e of the ground to 
ensure all of the sandblasting grit has been recovered. 

Any ground where a spill has occurred will be sampled for remaining 
sandblasting grit. The sandblasting grit will then either be 

incorporated into the asphalt according to this plan or disposed of 
as a hazardous waste. If the spill exceeds Orland Asphalt's 

capability to manage, the area will be secured and the U.S. Navy 
and Battelle Institute will be consulted as tc, proper handling of 
spill. 

Mix Design 

The recyclable _sandblasting grit can be incorporated into asphalt 
concrete as a normal component of the asphalt concrete mixture. 

The sandblasting grit will not be more tha.n 5% of the total 

concrete asphalt mixture. 

A 25 ton feed hopper equipped with a variable speed control for 
proper perc~ntage blend will be designated for use with the 
scnidbl.:1s'i..i.ng grit. This will feed onto an existing collecting 

conveyor with balance of Stony Creek rock and :sand proportioned as. 

to job mix requirements. 

~ .....,, 

.. 

0 

• -
"' -,. -
• -
II -,.. -
II -
" -
" -,. -,.,. -,. 
j, • f. 
tll 
I -
ii -,. -
• .. 
" -



!JI' 
• -.,,. 

""' .. C --., 
-ti/Jt/1 

11111! -
--., 
.--

-• -C ---

- -· . : ... 
.., ... 

~- ·;,,:. ·- . .- .--· 
-r•· ..•.•• .... 

• Not!fication.to "Glenn County Offi~ials 

• 

·-

Requirements as to agencies to be.informed and record keeping as 
required in Conditional Use Permit #93-10, will be implemented 
prior to, during and after shipment of asphaltic concrete containing sandblasting grit . 

The Glenn County Planning Department, Air Pollution Control District and the Health Department will be provided with written documentation of each load of sandblasting grit received at the site and written documentation of the location of each shipment of asphalt containing the sandblasting grit on Wednesday of each week for the preceding week as detailed in Conditional Use Permit #93-10, item 25. 

Bil"l Sliger, plant manager at Orland Asphalt will notify GCAPCD at least 24 hours prior to each batch process of asphalt incorporation the sandblasting grit . 

Orland Asphalt will comply with the reporting requirements of the Health and Safety Code. 

Handling of Sandblasting Grit 

The sandblasting grit will be handled with special precautions. As stated previously, a loader will be designated for the transportation of sandblasting grit only during those jobs incorporating the grit into· the asphalt mixture. When the sandblasting grit arrives on site it will be weighed in and dumped on the storage pad. Water will be readily available to control dust if the material is dry. (NOTE: CalTrans' sand equivalent test resulted in a 66 reading indicating the sandblasting grit is almost as clean from clay/dust as state spec concrete sand) The material will be wet down before it is covered. 

Near the end of the job, the loader bucket will be cleaned and any remaining sandblasting grit will be incorporated into the asphalt. This will reduce the opportunity for mixing of the sandblasting grit with the pure sand. 

During the jobs where the sandblasting grit is being incorporated 
into the asphalt, a hopper will be designated for the sandblasting grit only. Near the end of the job, the hopper will be cleaned and any remaining sandblasting grit will be incorporated into the asphalt. 

The path between the sandblasting grit storage area and the hopper will be kept clear during those days when the sandblasting grit is being incorporated into the asphalt. At the end of the job, any 
areas where spillage of the sandblasting grit may have occurred will be scraped up at least 1" or more below the surface of the ground and incorporated into the asphalt. 

The area in which the sandblasting grit is stored will be marked as 
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• 
a:•r;stricted ar-~il-with.-~h~· p_ad containing the grit marked. "Excludedo -
Recyclable Material." 

" The loader will begin loading the sandblasting grit from the south • 
side of the pile. This will help prevent any wind erosion as the 
wind commonly blows from the north. The loading procedure will ,-
entail rolling back the visquine cover, loading the sandblasting ._ 
grit and recovering the pile with the visquine and crushed gravel. 
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APPENDIX E-2 

CONDITIONAL USE PERMIT 
FOR SANDBLASTING GRIT RECYCLING 
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GLENN COUNTY 

PLANNING DEPARTMENT 

DIVERSIFIED FARMING 
"Where Water Is King" 

125 South Murdock 
WILLOWS, CALIFORNIA 95988 

(916) 934-6540 

,-.. 
~ 

C 

JOHN BENOIT 
Planning Director 

October 5, 1993 

PLANNING DEPARTMENT STAFF REPORT 

MEETING DATE: October 14, 1993 

TO: 

FROM: 

SUBJECT: 

Glenn County Technical Advisory Committee 

Christy Leighton, Senior Planner 

Conditional Use Permit #93-10, 
Juon Enterprises, Use of Sand Blasting Grit. 

Attachments: 
1. Information from Jax:on Enterprises Uvory) 
2. Information from Battelle (Blue) 
2. Negative Declaration (Green) 
3. Conditions of Approval (Pink) 
4. Location Map 

I • INTRODUCTION; 

Jax:on Enterprises as applied for 
a Conditional Use Permit #93-10 
to allow incorporation of 3200 
tons of recycled sand blasting grit 
from Hunter's Point Naval Base 
into the production of Asphalt 
Concrete. 

This project is located south of 
County Road .. 7", west of 
Interstate 5, north of Orland. 
APN: 44-160-018, 44-230-002, 
005 . 

Staff recommends that the 
Planning Commission grant CUP 
#93-10 a Negative Declaration 

with the Findings and Mitigation 
Measures listed. Staff also 
recommends the Planning 
Commission approve CUP #93-
10 with the Findings and 
Conditions of Approval as stated 
in the Staff Report. 

U. PROJECT DESCRIPTION: 

1. APPLICANr: 

Jaxon Enterprises 
P.O. Box 9944248 
Redding. CA 96099-4248 



Condltlonal Use Pennlt #93-10 
Jaxon Enterprises Use of Sand Blasting Grit 

2. LOCATION: 

South of County Road 
.. T', west of Interstate 5, north of 
Orland. 

3. ~ 

44-160-018, 44-230-002,005. 

4. GENERAL PLAN 
DESIGNATION: 

.. Agriculture General", twenty 
acre minimum. parcel size. 

5. ZONING: 

.. AE-20", Exclusive Agricultural, 
twenty acre minimum parcel size. 

6. PROPOSAL: 

Conditional Use Permit to allow 
incorporation of 3200 tons of 
recycled sand blasting grit from 
Hunter's Point Naval Base into 
the production of Asphalt 
Concrete to be used by Caltrans. 

m. mSTORY; 

1. · On February 18, 1957, this 
land was zoned "A-1" by 
the adoption of Ordinance 
No. 352. 

2. On November 27, 1973, 
this land was zoned from 
"A-1" to .. A-2" (Exclusive 
Agriculture, 20 acre 
minimum parcel size) by 
the adoption of Ordinance 
No. 581 and Sectional 
District Map No. NE •73 (A). 

3. On August 27, 1974, part 
of this land was zoned from 
.. A-2" to .. DF" (Designated 

2 

Floodway) by the adoption 
of Ordinance No. 614 and 
Sectional District Map No . 
NE-'74 (C). 

4. On July 18, 1984, the 
Glenn County Planning 
Commission approved[ 
Conditional Use Permit 
#84-10 and Reclamatlo11 
Plan for August Martin;; 
however, this permit is now 
void . 

5. On Januazy 6, 1987, the 
Board of Supervisors 
upheld an appeal on the 
Planning Commission 
approval of Conditional Use 
Permit #8f5- l 5 for J axon 
Enterprisc~s for gravel 
extraction, crushing, 
screening, hot plant, office 
and sign. 

6. This Conditional Use 
Permit #86-15 was 
renewed by the Glenn 
County Planning 
Commissi.on in 1987, 
1988, 1989, 1990, 1991 
and 1993. This Permit is 
now in effe:ct until January 
6, 1997. 

7. On July 15, 1992, the 
Glenn County Planning 
Commission approved an 
amendment of CUP #86-15 
for the construction and 
operation of a soil 
remediation facility in 
addition to the previously 
permitted activities at the 
site. 

-
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Conditional Use Permit #93-10 
Jaxon Enterprises Use of Sand Blasting Grit 

8. On August 18. 1993. the 
Planning Commission 
granted a two-year 
extension for the 
construction and operation 
of a soil remediation 
system to July 15. 1995. 

IV. ENVIRONMENTAL 
SETTING: 

1. EXISTING USES AND 
IMPROVEMENTS; 

The site is developed with gravel 
crushing and screening 
equipment. a hot plant, office 
and sign for the gravel business 
as allowed by Conditional Use 
Permit #86-15. 

2. SURROUNDING ZONING 
AND lANP USE: 

North: This area is zoned .. AE_ 
20" (Exclusive Agricultural, 20 
acre minimum parcel size). This 
area is designated .. Agriculture 
General" (twenty acre minimum 
parcel size) on the General Plan. 
This area is used for small farms. 

East: Interstate-5 if the eastern 
boundary of the site. 

West; This area is zoned .. AE-20" 
(Exclusive Agricultural, 20 acre 
minimum parcel size). This area 
is designated .. Agriculture 
General"(twentyacremlnlmum 
parcel size) on the General Plan. 
This area is used for agriculture. 

South; This area is zoned ·AP-
80" (Agricultural Preserve, 80 
acre minimum parcel size). This 
area is designated .. Agriculture 
General" (twenty acre minimum 
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parcel size) on the General Plan. 
This area is used for agriculture. 

3. FLOOD ZONE: 

According to Federal Flood 
Insurance Rate Map O 165B, this·· 
area is in Flood Zone ·c". not 
subject to flooding, and Flood 
Zone .. A ... subject to flooding. 

V. ENVIRONMENTAL 
ANALYSIS; 

To perform environmental review, 
an Environmental Checklist is 
used to determine significant 
adverse environmental effects. 
'Ibe checklist addresses various 
categories of environmental 
impacts, such as earth. air. 
water, plant life, animal life, 
noise, light and glare, land use, 
natural resources, risk of upset. 
population, housing, 
transportation/ circulation, 
public services, energy, utilities, 
human health, aesthetics, 
recreation and cultural 
resources. Within each category 
are considerations to check 
either "'yes" • ·no" or ·maybe" for 
environmental effects. 

'Ibe Initial Study Checklist form 
has been completed and is 
available for review at the 
Planning Department. The Initial 
Study Checklist form has been 
used as a basis for identifying 
significant adverse environmental 
effects and is incorporated into 
this report by reference. All 
items are checked ·no" except for 
the following items. The 
following discussion explains 
each item checked "yes" or 
"maybe" and lists appropriate 
mitigation measures . 



Condltlonal Use Permit #93-10 
Jaxon Enterprises Use of Sand Blasting Grit 

2a. Wlll the proposal result In 
substantial air emission 
or deterioration of 
ambient air quality? 

The answer to this question was 
.. maybe". 

Se. Wlll the proposal result In 
discharge Into surface 
waters, or In any 
alteration of surface 
water quality, Including 
but not llmlted to 
temperatme,dlssolved 
oz:ygen or tmbldlty? 

The answer to this question was 
.. maybe". 

10a. Wlll the proposal Involve a 
risk of an explosion or the 
release of hazardous 
substances (Including, but not 
limited to, oil, pesticides, 
chemicals or radiation) In the 
event of an accident or upset 
conditions? 

The answer to this question was 
.. maybe". 

14f. Wlll the proposal have an 
effect upon or result In a need 
for new or altered 
governmental services In any 
of the following areas: other 
governmental services? 

The answer to this question was 
.. maybe". 

17a. Will the proposal result In 
creation of any health hazard 
or potential health hazard 
(ezcluding mental health)? 

4 

The answer to this question was 
.. maybe". 

17b. WW the 11roposal result In 
exposure of pe1ople to potential 
health hazards'? 

The answer to this question was 
..maybe". 

The primary concern regarding 
this project is the safety of the 
sand blasting g:rit and the safety 
of the asphalt including the sand 
blasting grit. 1be applicant has 
provided documentation that this 
material is not a hazardous 
substance and that it will remain 
encapsulated within the asphalt 
and that it will not harm the 
groundwater or the air or other 
aspects of the environment. 

Mitigation Measures are as 
follows (numbers refer to 
Condition of Approval Numbers): 

6. That the applicant shall 
provide the Glenn County 
Planning Department with 
proof of fiscal responsibility 
whether by establishing a 
net worth of more than 250 
million dollars 
($250,000,000.00) or by 
filing a Certificate of 
Inswance in the amount of 
one million dollars 
($1,000,000.00). Said 
inswance coverage shall be 
maintained for the term of 
the permit. The Certificate 
of Insurance shall be filed 
with the Glenn County 
Planning Department 
within thirty (30) days from 
the date of approval of this 
Conditional Use Permit. 
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Conditional Use Permit #93-10 
Jaxon Entcrpnses Use of Sand Blasting Grit 

10. That the applicant shall 
secure a permit from any 
other County or State 
agencies that are 
necessary. Copies of said 
permits shall be filed with 
the Glenn County Planning 
Department. 

11. That the permit holder 
shall comply with the 
terms and conditions of 
this permit unless more 
restrictive conditions have 
been included in other 
required permits in which 
case the more restrictive 
shall apply. 

12. That the permit holder 
shall conduct all project 
related operations in a 
manner that safeguards 
employees and the public 
and shall comply with the 
State Health and Safety 
Code. 

15. That the applicant shall 
inform the County 
Planning Department 
where the asphalt material 
containing the sand 
blasting grit shall be used 
prior to any storage or use 
of sand blasting grit at the 
site. 

20. That the storage area for 
the sand blasting grit shall 
fully contain the material 
and shall be completely 
covered. 

21. That sand blasting grit 
shall be stored out of the 
flood plain . 
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22. e sand bias 
corporation i 

t operation ce 
ety (90) conse 
all unused 

ng grit 

25. That the applicant shall 
provide the Glenn County 
Planning Department. 

a) 

Glenn County ution 
Control • d e 
Glenn County He h 
Dep ent with writte 
d ..... ..,,._ ..... entatton of each load 
o sand blasting grit 
r, ceived at the site and 

tten documentation of 
the location of each 
shipment of asphalt 
containing the sand 
blasting grit on Wednesday 
of each week for the 
preceding week. This 
documentation shall 
ontain the followin 

ormatton: 

~ 

received; 

b) Date. time quantity 
desttnatton.exactlocatton. 
copy of invoice document. 
and name of supervisor of 
project when recycled 
asphalt is shipped. 



Conditional Use Permit #93-10 
Jaxon Enterprises Use of Sand Blasting Grit 

VI. AGENCIES CONTACTED; 

CallfomJa Department of Fish and 
Game 
CalifomJa Department of Fish and 
Game. Dave Gardner 
Califorma Div:ls1on of Mines and 

Geology 
CalifomJa Regional Water Quality 

Control Board 
CallfomJa State Reclamation Board 
Caltrans 
Glenn County AgI1culture 

CornrntssJQDer 
Glenn County Afr Pollutton Control 

District 
Glenn County Building Inspector 
Glenn County Cooperative Extenston 
Glenn County Department of Publtc 

Works 
Glenn County Health Department 
Glenn County Resource Conservation 

Distr1ct 
Orland Rural Fire Protection Dlstrtct 
Orland Superintendent of Schools 
PactilcBell 
Pactilc Gas and Electric Company 

VII. AGENCY RESPONSE; 

A STATE RECLAMATION 
BOARD: 

The Reclamation Board has no 
Jwisdiction over t.entative parcel 
maps or changes in mn1ng; 
lwwever, the prqject is located in 
or aq/acent to the Stony Creek 
Designated Ftoodway over which 
the Board has Jurisdiction. The 
project proponent should be 
notified. that a Reclamation Board 
permit is required prior to start of 
any proposed work within the 
Designated Ftoodway not 
currently pennitted by the Board, 
as required by Section 8710-of the 
Califomia Water Code. 
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B. GLENN COUNJY AIR 
POLLUTION CONfROL 
DISTRICT; 

The applicant shl.zll: 

1. Submit a R'.isk Assessment 
for evaluation by the Glenn 
County Atr Pollutron Control 
District (GCAPCD~. The risk 
assessment crttetia will be based 
on process data made avallable 
by applicant. The spectflc 
information requJ.red includes: 

aJ dtbd:ionfcu.1:orof grtt 
b) quantity oJ recycled asphalt 
to be processed per hour, per day 
c) number of hours of 
producttDn per d<zy, per week 
d) distance, in met.ers of 
residences aqjacent to site 

2. Not sell, in any of its variant 
forms, recycled ar.sphaltjrom this 
projectfor use w1rthl.n Glenn 
County. (Subjed: to road.grinding 
t.est results and :rAC approval). 

3. Not exceed 2096 opacity 
while processing recycled asphalt. 

4. Notify (GCAf'CD) 24 hours 
prior to each batch process of 
recycled asphalt. 

5. Provide GCAPCD with 
weekly documentation containing 
the following in.fhrmatiDn: 

aJ Dat.e, time, quantity of 
recyclable material received; 
b) Dat.e, time quantity 
destination, exad: location, copy of 
invoice document, and name of 
supervisor of prc.,~ect when 
recycled. asphalt: is shipped. 
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Conditional Use Permit #93-10 
Jaxon Enterprises Use of Sand Blasting Grit 

6. Shall infonn GCAPCD of the 
nature and origin of the •dilution· 
sand to be mixed with the 
contaminated grit. 

7. Shall refmbw-se GCAPCD 
and Health Departmentfor 
requisite data recording and 
monitoring. 

8. Shall keep materials in 
question covered to prevent runoff 
and protecttonjrom wind gusts. 

vm. PLAN AND CODE 
REQUIREMENTS; 

1. APPLICABLE PLANS: 

Glenn county General Plan; 

The existing operation at the site 
conforms to the General Plan and 
has an approved Conditional Use 
Permit #86-15. 

2. APPLICABLE CODES: 

a) GLENN COUN1Y CODE. 
TITLE 19, ZONING ORDINANCE: 

1. That the proposed 
Conditional Use Permit to 
allow the use of sand 
blasting grit in asphalt for 
Caltrans will be compatible 
with the existing"-
Conditional Use Permit for 
gravel extraction and 
processing. 

2. That the proposed 
Conditional Use Permit to 
allow the use of sand 
blasting grit in asphalt for 
Caltrans will be a benefit 
to the County by using 
recycling and bringing 
income to the County. 

3. That the proposed 
Conditional Use Permit to 
allow the use of sand 
blasting grit in asphalt for 
Caltrans will not have any 
potential adverse effect on 
wildlife resources because 
this use will be combined 
with an existing 
Conditional Use Permit. 

Section 19.36.040 S. of the Glenn 4. That the proposed 
County Code allows .. Commercial----- - Conditional Use Permit to 
mineral extractions· in the .. AE_-_ allow the use of sand 
20· Zone. This Conditional Use blasting grit in asphalt for 
Permit is in addition to Caltrans may have an 
Conditional Use Permit #86-15---- ·- adverse impact on air 
which has already been approved quality, water quality, and 
at the site. traffic but these impacts 

IX. RECOMMENDATION: 

A. NEGATIVE DECLARATION: 

Staff recommends that the 
Planning Commission grant this 
Conditional Use Permit #93-10 a 
Negative Declaration with the 
following findings : 

7 

will be mitigated by the 
following stated mitigation 
measures and no other 
signtftcant adverse impacts 
are expected. 
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B. PROJECT: 

Staff recommends that the 
Planning Commission approve 
Conditional Use Permit #93-10 
with the following Findings and 
with the Conditions of Approval 
attached: 

1. That the granting of this 
Conditional Use Permit 
#93-10 to allow the use of 
sand blasting grit in 
asphalt is consistent with 
the Glenn County General 
Plan because it will make 
use of the County's 
resources. 

2. That the site for this 
Conditional Use Permit to 
allow the use of sand 
blasting grit in asphalt is 
adequate in size and shape 
to accommodate this use. 

3. That the Conditional Use 
Permit to allow the use of 
sand blasting grit in 
asphalt will not, under the 
circumstances of this case, 
be detrimental to the 
health, safety or general 
welfare-of persons residing 
or working in the vicinity 
because the conditions of 

· appfovar-wlll · regulate the 
use of the site. 

4. That a Negative Declaration 
has been granted for this 
project (CUP #93-10). 

5. That this use is 
conditionally permitted by 
Section 19.36.040 S. of the 
Glenn County Code. 
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X. SAMPLE M(OTIONS; 

A NEGATIVE DECLARATION: 

I move that the Planning 
Commission find that, on the 
basis of the Initial Study 
prepared for CUP #93-10 by the 
Planning Department, will not 
have a significant adverse impact 
on the environment; and 
therefore, a Negative Declaration 
shall be issued w:lth the Findings 
and Mitigation M1~asures listed. 

B. PROJECT: 

I move that the Planning 
Commission fllnd that the 
Conditional Use Permit #93-10 
applied for by Ja::ic:on Enterprises, 
does meet the requirements of 
Section 19.12.040 A. B, C and D 
of the Glenn County Code and 
that the Planning Commission 
has reviewed and considered the 
Negative Declaration which was 
adopted for the project and that 
the Conditional Use Permit be 
granted subject t1l the Conditions 
of Approval attached with the 
Findings listed in the Staff 
Report. 

,. 
-_., -0 
" I -

.... 
,. -,. -... -
" -,. 
! -
•• -

I" " \._,, -,. .. .. -,. -,. -
• -
"' -
~ -0 Ill -
Ill 
I -



...., 

.,1 

. ...., 
,,.,J 

"ORLAND ASPHALT 
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September 30·, 1993 

.John Benoit . _ . 
. , Glenn County Planni,ng··oepartment_ .- .. 
125 · South. Murdock Avenue .. · .. 
W~llows, CA 95988 =: , ·•' ,._ _ .· . 

........ 

·,. , .. · 
. , --· . ,, 

. . . ' .-.~.:: : 
--~-- - ·- . ·.: .. .. . . . . . . . . 

, Dear Mr. B·~noit; · ... _·. -.· ·::: _-. \· .. '; .. :·~. :. · · - . : .. :, _:··- ' 

'·In. re~pons~<tc{,;~tir -~~e·~iI~ri- ·;~~ar~i~~ ~-h~_-;~- lriteiid:·.;o ... ma-intain·. _\ ' '' 

· the·. integrity. of olir .. ·_asphalt :.not ·.:containing sandgrit ---residue:,··-,-r ,·. · __ . .­

would like·, _,to. -explain -pu:i: i' daily:., cleaning: proc_edure.>.~t< Orl~Iid_. · .. · ... 

Asp}:>.alt •. · · ·. _.·: · ··. ·.·· · · _-... ·- · · ... ,·- -·: · ._ ._ 

. 'Th~ s_ilos :·at··:Orl~fid:·:.ispif~if::·~;e ·set~-~leanl~g -ana ·: s~lf~;oii'shi~~"::_·.:· :··· 

,_ ~- . silos: .. Everydar\~:''~t."· 1:~e:<end;.·~r-our ·."p~oductio~. we -.~ctiv.at~_:-,the. , . 

. . · . cleaning mechanism. wh;i.ch . open~-- t~e 4ump gate wher.e_-. all· of: the · _ · 

• ~ · ·residue asphalt · is·_ ""?ashed" ·.-;•from :--the· insi~.e ~ ~f .-the . silq .. · ·. / Thisi. , . , .-< . 

promotes;-a · cleaner product· .. · and· aids-_,in··_the.-_-flow .. of::·_·the·_ asphalt.:'.·.:· . .. 
11111 -
.. ., 
~ .. 
... --.. 
• .. C 

during the· -loa~ing of : tru~ks ~ ·· •'. . . ::· · ., ·: . - , ·, . _. · . , · · · ·· · · :: · 
'. • • ..•. · .• · . ·;' : .• ... : • i ••. •·. •. . ·- · ..• · ·• •._· 

As· an addition~! safety ·me_asure _ to ensure··:,thete, is- 'iio',::resi4ue ,6f­

sandgrit in, asphalt not intended·to contain sandgrit ·we. plari-:torun . ;· 

a. 11 clean"· b~tc;,:i_: ·o.f:: asphait ~s our last. load. ori ·the ,·.days:. we.' are . 
running the sandgrit ·asphalt·.: .. As· the inside: .of the> silos .. •ar.e ·. 

· slick; most of the _sandgrit· -asphalt· wil'l' already_ be evacuated wh~n .. · 

we <run the "clean" 'asphalt~ -··.,we believe this last lo.ad.of -liclean11 : .. 

asphalt will' work. -as>ari extra·· cleansing· agent in· 'the•· cleaning . 
procedure. · · · , · · · · · ·· · · ., , · 

If you have· any further questio:ns·, ._.please 'do not hesita~e to. call • 

v11:?~:~ 
Laura K. Baker 

PHONE: 916-241-2932 / FAX: 916-243-0787 

P.O. BOX 994138. REDDING, CA 96099-4138 
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Octobers, 1993 

Christy E~ Leighton· 
Senior Planner, Glenn County Planning Department 
125 .south Murdock 
Willows, CA.· 9"5988 

Dear_ Christy, 

We are presently in cori;-espondence with Joe Yc,ung from Cal trans regar~ing the use of sandblasting grit ·.asphalt in our future Caltrans project. at Orland •. At t:h~s time we have all positive reactions from Caltrans although we have not yet obtained a commitment letter from them. · For this reason we would like to be issued the use permit w~th the contingency that we obtain such. a letter from Cal trans. · 

To answer some· questions that have come up we wo,uld like to present some of the facts and proce~ures we will be using on any project we have involving this sandblasting grit. 

First, the total amount of spent sandblasting grit is approximately 3,200 tons and is located at Hunters Point Annex Naval Station on Treasure Island. We will not be receiving all of the sandblasting grit at one time. The rate of trucking the sand from Hunters Point will key off the consumption of the sandblasting gr~t at the asphalt plant. We will have no more than 1500 tons of the sandblasting grit stored on-our site at any one time. 

The first stage of. the project will be the trucking of the sandblasting grit from Hunters Point to Orland Asphalt. As -previously stated, . the amount of sandblasting grit we rece1 ve will be proportional to --the size of the job it is to be used on. 

The sandblasting grit will then be fed into the asphalt plant · in · the same manner as the other sand and rock products. The rate of feed will be approximately 5% of the total feed~ 

The finished asphalt and concrete will be trucked.to the job site and placed no differently than any other asphalt concrete. · 

PHONE: 91S-241-2932 / FAX: 916-243-0787 
P.O. BOX 994138; REDDING, CA 96099-4138 
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Any sandblasting grit at the·site in Orland not consumed this fall will- be covered and- stored on a concre·te pad at the site until it is incorporated into asphalt concrete_ next spring. 

The first· project in which we hope to use a portion of the sandblasting grit is a Caltrans _project paving the Northbound lane of Interstate 5 from post mile 20 to post mile 28.S_in Glenn County. This project is beginning this next week and we hope to incorporate the sand into the asphalt as soon as we obtain a use permit, thus time is of the essence. 

If I can provide any further information, ple~~e c9ntact me at your convenience. 

Very truly yours, 

-
Laura K. Baker 



FROfw!: PUBLIC HEAL TH TO: 9169346S42 OCT 6, 1993 7:11AM P.03 

October 6, 1993 

Olenn County Department· of Health 
Glenn County. CA 

Attention: Mr. Gregory Lindholm 

Dear Mr. Lindholm: 

() E,attef le 

' ,, 

•.• PuWns Ter:hnology To Work 

SOS King Mnue 
Collumbus. Ohio 4'3201-2693 
Ttl◄rs:>hone (614') 424-&424 
hcslmil~ (614) 424-5261 

.• 

This letter briefly responds to your request for clarification of several points cc>ncerning the proposed 
recycling of hazardous sandblasting grit from Hunters Point Anne,"( (HP A) int<l· asphalt concrete by 
Orland Asphalt of Orland, C&lifomla, owned by Jauton Enterprises. Project de:tails. includins a 
swnmary of all of the previous activitiu conducted and results obtained on thh: project are 
summatited In cwo do~nts that were submitted under separate cover: 

a) Work Plan for Recycling Sandb11Sting Grit into Asphalt Concrete, Hunters Point 
_____ ... Anne~, (dated July, 1993). 

l>) ·Hunters Point Anrte,c Grit Asphalt Test Strip Characterization R.eport: Results of 
Samples Collected June, 1993, (dated Aupt 9, 1993). 

1) This project is funded by the U.S. Navy, and Battelle Memorial lnsdcute. an independent, non­
profit research and development laboratory in Columbus, Ohio, b the prfmi~ contractor. Mr Jeff 
Heath of the Naval Civil Ensineering Laboratory (NCBL) is the Project Otiocer and I am the 
Program Manager. Both the U.S. Navy as well u Battelle Memorial Instit1~te will be provldinl 
coordination and oversight through project completion, and will ensure that au project-related 
activities are coordinated in compliance with the work plan tnd relevant res\llatory requirements. 
Subsequent to the successful completion of this project, the NCEL intends to document the project 
and transfer the recyclins technology to other Naval installations, Battelle is an Independent party 
in this project, holds no interests in asphalt plantS or proprietary rights ove2· tho technology, and 
therefore dOC$ not bcnetit from the outcome of the project. · 

2) Prior to shipment to Orland, die grit wi1J be m.llled and screened on-site at HPA, A risk 
screemng analysis pertainin, to .fugitive dust emissions during thls operation was conducted in 
conjunction with the California Air Resources Board (contact~ Ms. Renee Campouya), which 
resulted in a "not significant" (risk] rating. The Bay Area Air Quality Management District 
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:•·. ·. 

Mr. Lindholm 
Glenn County Department of Health .2 October 6, 1993 

(contact! Ms. Catherine Fortney) issued a letter indicating that an exemption or permit would not 

be necessary for this project, provided that activities were conducted in compliance with the work 

plan . 

3) The grit will be transponed from HPA to Orland Asphalt in CQvercd trucks by Pacific Rim, Inc. 

or San Leandro, California. The t11,1.ck drivers wUl be provided documentation of the chemical 

composition of the grit. direcdo11$ to Orland Asphalt, and a list of agencies to contact in case of 

an accident, 

4) Prior to grit shipment. Orland Asphalt wm build a concrete pad on plant premises upon which to 

store the grit. •. 

5) Orland Asphalt will store the grit in compliance with containment requirements in California 

Health and Safety Code (HSC) Sections 25143.2 and 25143.9. In addition to being stored at all 

times on an impervious concrete pad. the grit pile will be covered with tarpaulins to prevent 

infiltration of water and dust dispersion. No discharge to either the air. surface. or groundwater 

is expected or likely to occur. 

6) Orland Asphalt is in the process of securing the approval of CAL !RANS prior to recycling the 

sandblasting grit into asphalt concrete. CAL TRANS will perform mix d~ign tests to verify that 

th.e asphalt concrete containing grit meets CAL TRANS crittria. 

i) During asphalt production. Battelle will be collecting periodic asphalt concrete samples for: (a) 

analysis of metals content to detennine compliance with Cal EPA "Use Constituting Disposal" 

(UCD) policy;' 3.nd (b) for performing physic~ tests on the asphalt to determine Iong-tenn 

durabilitf.-- . 

8) Or!and Asphalt will ensure compliance with OSHA worker safety requirements when the grit is in 

use at tne hot planC-:Workers will be briefed on the hazards of the sandblasting grit and on 

procedures to use to prevent exposure . 

9) Since {ts inception several year ago. this project has been conducted in close coordination with Cal 

EPA. Department of Toxic Subst.ances Control in Sacramento. Ms. Jessie Schnell. who is 

involved in hazardous materials recycling, has been our point•of .. contact. Ms. Schnell has: (a) 

verified that the HP A sandblasting grit complies with the requireme.."ltS for a recycling exemption 

under both the VCD policy and the HSC; (b) indlc3.ted that the involvement of her office or the 

cogni7..ant regional office of Cal EPA is not necessary; and (e) informed us that the generator may 

self-certify to demonstrate compliance with tbe leachable metals criteria set forth in the UCD 

policy. A draft letter from Ms. Schnelt documenting these statements has been requested. 
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Mr. Lindholm 
Glenn County Department of Health 3 October 6, 1993 

..... 

I hope this clarifies your questions. Please feel free to contact me at (614) 424-5442 or fax (614) 
424-3667 if you ha~e any concerns, questions, or suggestions. 

Sincerelyf 

Jeffrey L. Means, Ph.D. 
Department Manager 
Environmental Technology Department 

JLM:gm 

. ec: Jeff Heath, NCEL, fax (805) 984-2947 
Jaclc Baker, Jaxon Bnterpdses. fax (916) 243-0787 
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FROM:PLJBLIC HEALTH TO: 9169346542 OCT 6, 1993 7:13AM P.07 

~~ \iBaffelle 
••• Pv1<inS Tt,:hnology to Work 

October 6, 1993 

Cal EPA 
Department of Toxic Substances Control 
400 P Street 
P.O. Bo,c 806 
Sacramento, CA 9S812-0806 

Attention: Ms. Jessie Schnell 

Dear Ms. Schnell: 

505 King Avenue 
Columbut Ohio 43201•2693 
Telephone (614) 424-6'24 
F•c~imile (614) 424-.Ut,! 

This letter ls a follow-up co our several recent conversations regarding the U.S. Navy's planned 
research and development project to recycle spent hazardous sandblaiting grit from Hunters Point 
Annex (HPA), California, into asphalt concrete. The following documentation pertainuli to the 
project has been provided under separate cover: 

a) Work Plan for Recycling Sandblasting Grit into Asphalt Goncrete, Hunters Point 
Annex, (dated July, 1993). 

b) Hunters Point Annex Grit Asphalt T~t Strip Characterization Report: Results of 
Samples Collected June, 1993, (dated August 9, 1993). 

-- - . 
The proposed uphalt plant for participating in this study is Orland Asphalt, of Orland, California, in 
Glenn County . 

It has been our mutual interpretation that the subject material meets all of the criteria for a statutory 
eJternption for l'ecyelabl$ material$ in Sections 25143.2 (b) through (e) of the California Health and 
Safety Code (HSC) ·and therefore is legally recyclable into asphalt concrete for the following reasons: 

1) The HPA sandblastins grit is not a RCRA waste and does not fail the TTLC. 

2) The grit will be mixed with other asphalt ingredienu. 

$) Grit-containing asphalt test strips laid in a previous phase of this project meet the STLC criteria 
defitted in Cal EPA's "Use in a Manner Constituti~ Di!posal" policy dated October, 1989, i.e., 
STLC's are met after subtracting out the effect of dilution from binder ingredients (see attached 
Tables 1-4). 
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Ms. Jessie Schnell 
CAL ct>A 2 October 6, 1993 

4) Tests were conducted during a pilot-scale asphalt rocyclins demonstration c,n this material that showed that the reeyeJal>Je material adds no hazard to either the recycling <lperation or the final 
product. 

S) The flnal product will be used in commercial paving projects. 

Could you pl~se indicate your concurrence that th~ subject HPA sandblasting grit meets the criteria for a statutocy exemption for reeyolable materials in the HSC and that the gene:rator may self-certify to this exemption In wrltlng to me at fax (614) 424-3667 at your earliest convenience. Thank you very much for your consJdetatlon, and if you have any comments, quC$tions, oi: suggestions, please contact me at (614) 424-5442. 

Sincerely, 

Jeffrey L. Me.ans. Ph.D. 
Dq,artment Manager 
Environmental Technology Department 

JLM:gm 

· c:c:: Jeff Heath~ NCEL, fax (80S) 984-2947 
Jack Baker, Jaxon Enterprlses, fax (916) 243-0787 
Gregoiy Ltndholm. Glenn County Department of Health, fax (91G) 934-6$92. 
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Table 1: Calculations tor Pb in Asphalt Test Strips Containing Untreated Grit --- Man 12111 :e12 tmitmn m:.aa,: 204 mg/kg 

-.. 

.. ~ wm-~ tsmtmt~t 19 mg/L - A) WBt Pb Content of Asphalt Test Strips 0.13 mg/L .. .. (AVotaP,.40f 4 values for field oores 
from 1991 and 1993 sampling) 

B) WET Pb Content of Control Asphalt 0.(n mg/L 
111111 Test Strlps (aveage of 4 values for ., field cores from 1991 and 1993 

sampling) .. .. C) Background-Comcted WEr Pb content 
of Asphalt Test Strips (A•B) '· 

0.06 mg/L 

~ .. D) Dilution Factor-Untreated Test Strips 20 

B) Dilution-Correoted WEr Pb Content of 1.2 mg/L 
• c, - Asphalt Test Strips (C-.0) 

F) STLC for Pb 5.0 mg/L ... -

1111 

Ill .. 
-'--• 
--.. .. --.. .. .. 
-C .,, .. .. 



------------------------ -----------------------

FRQM:PUBLIC HEALTH TO: 9169346542 OCT 6, 1993 ?:1SAM P.10 

Table 2: Calculations for Cu in Asphalt Test Strips ContaininJg Un~ted Grit 

--· __ ,. ....... 

M~ I2~ ~u C~.Qm~ 

Mein WET C11 Content 2f !zdt; 
A) WE:r Pb Content of Asphalt Test Strips 

(Avenge.bf 4 values for field-cores 
from 1991 and 1993 sampling) 

B) WE:J: Pb Content of Control Asphalt 
TestStrlps(averaieof4valuesfor 
field cores from 1991 and 1993 
sampling) 

C) Baclqround-Coxxeoted WEr Pb content 
of Asphalt Test Strlps (A .. B) 

D) Dilution Factor•Untrea.ted Test Strips 

B) Dilution•Corrected wm: Pb Content of 
Asphalt Test Strlps (C"'D) 

F) STLC for Cu 

1,832 mg/kg 

144 Ing/L 

0.85 :ing/L 

0.10 Jng/1.,, 

.. , 0.75 ing/L 

2() 

15 mg/L 
' 

25 mg/L 
0~ 
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>~~,1 

;.ti .. 
Table 3: Calculations for Pb in Asphalt Test Strips Containing Sulfido-Treated Grit 

..... 

..., 
MMn l:Qta.1 :eb Content 2f Glib 160 mg/kg 

... 
~ W£T ED..,Con=it 2f ~m: 11.1 rng/L - . 
A) WE't Pb Content of Asphalt Test Strips 0.10 mg/L - (Av~~·of 4 values for field oom - from 1991 and 1993 sampling) 

11111 B) WEr lJb Content of Control Asphalt 0.07 mg/L 

- TestStrips(averageo!4vatuesfor 
field cores from 1991 and 1993 - aampling) 

1111 C') Background-Corrected WEr Pb content ,.' 0.03 trtg/L 

- of Asphalt Te$t Strips (A·B) - D) Dilution Factor-Sulfide Treated Test 22 mg/L 

- Strips 

"" -........, B) Dilution-corrected WEr Pb Content of 0.66 mg/L 
Asphalt Test Strips (CIIID) .. - P) STLC for Pb 5.0 mg/L 

----.. 
111111 

111111 --., 
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l'9 

· Table 4: Calculations for Cu in Asphalt Test Strips Containing S·ulfide--Treated Grit 

--- --
~ Total Cll Cmtent 2f ~tit; 1,300 mg/leg -
Man Wm! ClJ ~mitsml gf a.tit~ 

. 
55.S I11g/L . 

A) wsr Pb Content of Asphalt Test Strlps 0.63 lltlg/L 
(Average-·of 4 values for field cores 
ftom 1991 and 1993 sampling) 

B) WEE Pb Content of Control Asphalt 
' 

0.10 Dlg/L 
Test Strips (avetagt of 4 values for 
field cores from 1991 and 1993 
sampling) 

C) Bacqround-Corte9ted wm: Pb content. 0.53 n:tg/L 
of Asphalt Test Strips (A·B) •. ' . 

D) Dilution Factor.sulfide Treated Test. : 22 ffli:/L 
Strips 

B) Dilution-comcted WEr Pb Content of 11.7mg/L 
Asphalt T~ Strips (C-0) .. o .. 

;f) STLC for Pb 25 mg/L 
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CASE: 

APPUCANI': 

PROJECT: 

Glenn County Planning Department 
125 South Murdock Street 
Willows, California 95988 

NEGATIVE DECLARATION 

CONDITIONAL USE PERMIT 193-10 

Jazon Enterprises 
P.O. Box 9944248 
Redding, CA 96099-4248 

Conditional Use Permit to allow incorporation of 3200 tons of recycled 
sand blasting grit from Hunter's Point Naval Base into the production of 
Asphalt Concrete to be used by Caltrans . 

APN: 

LOCATION: 

ZONE: 

44-160-018, 44-230-002,005. 

South of County Road .. r, west of Interstate 5, north 
of Orland . 

..AE-20", Exclusive Agricultural, twenty acre minimum 
parcel size . 

I.AND USE EIEMENT OF 1HE GENERAL PLAN: 

.. Agriculture General", twenty acre minimum parcel size. 

FLOOD ZONE: 

According to Federal Flood Insurance Rate Map 0165B, this area is in 
Flood Zone .. C", not subject to flooding, and Flood Zone .. A", subject to 
flooding. 

1 



Negative Declaration, Conditional Use Pennit #93-10 
Jaxon Enterprises, Sand Blasting Grit 

FINDINGS FOR NEGATIVE DECI.ARATION: 

1. That the proposed Conditional Use Permit to allow the use of sand 

blasting grit in asphalt for Caltrans will be con:lpatible with the 

existing Conditional Use Permit for gravel extraction and 

processing. 

2. That the proposed Conditional Use Permit to allmv the use of sand 

blasting grit in asphalt for Caltrans will be a benc:ftt to the County 

by using recycling and bringing income to the County. 

3. That the proposed Conditional Use Permit to allo,iv the use of sand 

blasting grit in asphalt for Caltrans will not have any potential 

adverse effect on wildlife resources because this use will be 

combined with an existing Conditional Use Permit~ 

4. That the proposed Conditional Use Permit to allow the use of sand 

blasting grit in asphalt for Caltrans may have a:n adverse impact 

on air quality. water quality, and traffic but these impacts will be 

mitigated by the following stated mitigation measures and no other 

stgniftcant adverse impacts are expected. 

Ml11GATING MEASURES: 

(numbers refer to Condition of Approval Numbers): 

6. That the applicant shall provide the Glenn County Planning 

Department with proof of fiscal responsibility whether by 

establishing a net worth of more than 25CI million dollars 

($250,000,000.00) or by filing a Certificate of Insurance in the 

amount of one million dollars ($1,000,000.00). Said insurance 

coverage shall be maintained for the term of the permit. The 

Certlftcate of Insurance shall be filed with the Glenn County 

Planning Department within thirty (30) days from the date of 

approval of this Conditional Use Permit. 

10. That the applicant shall secure a permit from any other County or 

State agencies that are necessary. Copies of said permits shall be 

filed with the Glenn County Planning Department. 

11. That the permit holder shall comply with the tenns and conditions 

of this permit unless more restrictive condltions have been 

included in other required permits in which case the more 

restrictive shall apply. 

12. That the permit holder shall conduct all project related operations 

in a manner that safeguards employees and thie public and shall 

comply with the State Health and Safety Code. 
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Negative Declaration, Conditional Use Permit #93-10 Jaxon Enterprtses, Sand Blasting Grit 

15. That the applicant shall inform the County Planning Department where the asphalt material containing the sand blasting grit shall be used prior to any storage or use of sand blasting grit at the site. 
20. That the storage area for the sand blasting grit shall fully contain the material and shall be completely covered . 

21. That sand blasting grit shall be stored out of the flood plain. 
22. That if the sand blasting grit incorporation into asphalt operation ceases for ninety (90) consecutive days, all unused sand blasting grit shall be removed within the next ninety (90) days. 
25. That the applicant shall provide the Glenn County Planning Department. Glenn County Air Pollution Control District. and the Glenn County Health Department with written documentation of each load of sand blasting grit received at the site and written documentation of the location of each shipment of asphalt contaln1ng the sand blasting grit on Wednesday of each week for the preceding week. This documentation shall contain the following information: 

a) Date, time, quantity of recyclable material received; 
b) Date, time quantity destination, exact location, copy of invoice document, and name of supervisor of project when recycled asphalt ls shipped. 

The proposed project cannot. or will not. have a significant impact on the environment. Negative Declaration Status ls therefore granted for this project and an Environmental Impact Report ls thereby not necessary. 

Review by Planning Director October 14. 1993 
Date 

Review by Planning CommJssion October 27. 1993 
Date 

3 10/5/93 

Planning Director 

Chainnan 



CONDITIONS OF APPROVAL 
COUNTY OF GLENN 

CONDITIONAL USE PERMIT 193-l(ll 
Ju:on Enterprises Use of Sand Blasting Grit. 

Pursuant to the approval of the Glenn County Planning Commission on... October 27. 1993. there is hereby granted to Jazon Enterprises Conditional Use Permit #93-10 to allow incorporation of 3200 tons of recycled sand blasting grit from Hunter's Point Na,ral Base into the production of Asphalt Concrete: at APN: 44-160-018. 44-230-002. 005. County Road "7". North of Orland. subject to the foUlowing terms and conditions: 

1. That the area in operation shall be confined to those areas as delineated in Exhibit "A" as filed with the PlanninJ~ Department. 
2. That this permit shall be void October 27. 1994. All sand blasting grit and all asphalt containing sand blasting grit shall be removed from the site prior to October 27. 1994. , .. 
3. That the applicant and the landowners shall file a signed copy of the Conditional Use Permit Conditions of Approval with the Planning Department prior to November a. 1993. or this Conditional Use Permit shall be void. 

4. That if upon approval of this Conditional Use Pennit any health or safety hazard arises due to the operation allowed by this Conditional Use Permit; the Planning Commission shall hold a Public Hearing to hear comments and consider whether Conditions of Approval need to be revised. added. or revoked. 

5. That this Conditional Use Permit authorizes only one operator at a time at this site. Any successor or assignee to Jazon Enterprises shall send a letter to the Planning Department prior to assumption or transfer of operations stating that they have read and understand this Conditional Use Permit and agree to each and every condition thereof. 

6. That the applicant shall provide the Glenn County Planning Department with proof of fiscal responslbiUty whether by establishing a net worth of more than 250 million dollars ($250.000.000.00) or by filing a Certificate of h1surance in the amount of one million dollars ($1.000.000.00). Said insurance coverage shall be maintained for the term of the permit. The Certiftcate of Insurance shall be filed with the Glenn County Planning Department within thirty (30) days from the date of approval of this Conditional Use Permit. 
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Conditional Use Permit #93-10. Conditions of Approval 
Jaxon Enterprises. Use of Sand Blasting Grit 

7. That the applicant shall pay a nonrefundable Mitigation Monitoring 
Fee of Two Thousand Dollars ($2,000.00) within ten (10) working 
days from the date of approval of this Conditional Use Permit. 
Upon notiflcation by the Planning Department the applicant shall 
deposit additional money. within ten days of such notlftcation, to 
maintain a balance not less than One Thousand Five Hundred, 
Dollars ($1500.00). These funds shall also be used to reimburse 
the Glenn County Air Pollution Control District and the Glenn 
County Health Department for their expenses in monitoring this 
project. 

8. That minor changes in these conditions may be made by the 
Technical Advisory Committee provided that the changes are 
requested in writing and no adverse environmental impacts will 
result. 

9. That the applicant agrees as a condition of issuance and use of 
this entitlement to defend at its sole expense any action brought 
against the County within 180 days a(ter the issuance of this 
entitlement because of or resulting.- from any proceeding 
preliminary to or the actual issuance of this entitlement. or, in the 
alternative, to relinquish such entitlement. Applicant will 
reimburse the County for any Court costs and atto~ey's fees 
which the County may be required by a Court to pay as a result of 
such action. County may at its sole discretion, participate in the 
defense of any such action, but such participation shall not relieve 
applicant of its obligations under this condition. 

10. That the applicant shall secure a permit from any other County or 
State agencies that are necessary. Coples of said permits shall be 
filed with the Glenn County Planning Department by the applicant. 

11. That the permit holder shall comply with the terms and conditions 
of this permit unless more restrictive conditions have been 
included in other required permits in which case the more 
restrictive shall· apply. 

12. That the permit holder shall conduct all project related operations 
in a manner that safeguards employees and the public and shall 
comply with the State Health and Safety Code. 

13. That the applicant shall allow unannounced periodic site 
inspection by County Officials and State Agency representatives in 
order to evaluate continuing compliance with the Conditional Use 
Permit and the terms and conditions prescribed herein. 

2 
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Conditional Use Permit #93-10, Conditions of Approval Jaxon Enterprises, Use of Sand Blasting Grit 

14. The site shall be constructed to prevent seepag:e and runoff. The applicant shall submit a detailed site plan to be approved by the Technical Advisory Committee prior to construction of the concrete pad for the sand blasting grit. 

15. That the applicant shall inform the County Plaltlning Department where the asphalt material containing the sand blasting grit shall. be used prior to any storage or use of sand blasting grit at the site. 
16. That the applicant shall inform the County Planning Department twenty-four (24) hours prior to the start of this project. 
17. That the applicant shall remove all solid waste from the sand blasting grit to an approved site. 

18. That the Glenn County Landfill shall not accept any solid waste from the sand blasting grit unless or until the State of California shall hold the County harmless. 

19. 

20. 

21. 

22. 

That the applicant shall not deposit any waste material on the site. 
That the storage area for the sand blasting grit shall fully contain the material and shall be completely covered to prevent runoff and to provide protection from wind gusts. 

That sand blasting grit shall be stored out of the flood plain. 
That if the sand blasting grit incorporation into asphalt operation ceases for ninety (90) consecutive days, all unused sand blasting grit shall be removed within the next ninety (90) days. 

23. That the plant shall not exceed 200/4 opacity while :processing recycled asphalt. 

24. That the applicant shall notify (GCAPCD) 24 hours prior to each batch process of recycled asphalt. 
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25. That the permittee shall provide the Glenn -County Planning 

Department, Glenn County Air Pollution Control District, and the 

Glenn County Health Department with written documentation of 

each load of sand blasting grit received at the site and written 

documentation or the location of each shipment of asphalt 

containing the sand blasting grit on Wednesday of each week for 

the preceding week. This documentation shall contain the 

following information: 

a) Date, time, quantity of recyclable material received; 

b) Date. ttme quantity destination. exact location, copy of invoice 

document. and nan1e of supervisor of project when recycled 

asphalt is shipped. 

26. That the permittee shall submit a Risk Assessment for evaluation 

by the Glenn County Air Pollution Control District (GCAPCD) prior 

to bringing any sand blasting grtt to the site. The risk assessment 

criteria will be based on process data made available by pennittee . 

Toe specific information required includes: 

a) 
bl 

dilution factor of grit 
quantity of recycled asphalt to be processed per hour. per 

day 
c) 
d) 

number of hours of production per day, per week 

distance, in meters of residences adjacent to storage area 

27. That the pernlittee shall prepare an operations plan for the 

procedures at the Jaxon Enterprises Orland site for reView and 

approval by the Technical Advisory Committee prior to the SU\rt of 

this project. 

28. That the pennittee shall not ship the material into Glenn County 

until assurances by Caltrans or any other public agencies are 

secured and that the public agency will use the material";-

DATE OF ISSUANCE; 

ACCEPTANCE: 

JOHN BENOIT. PLANNING __ 

DIRECTOR 

BY: ______ _ 

I have read and understand the forego1ne; Use Permit and agree to each 

and every term and condition thereof. 

Date: ______ _ 
Pennlttee 

Date: _____ _ 
LandoM1er 

4 
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APPENDIX E-3 

SIXTY-DAY EXTENSION OF CONDITIONAL USE PERMIT 
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GLENN COUNTY 
PLANNING DEPARTMENT 

DIVl!RSIPll!D l'ARMINO 
'Where Water Is King" 

JOliN BENOIT 
Planning Director 

October 3, 1994 

Ms. Laura Baker 
Jaxon Enterprises 
P .0. Box 994248 
Redding, CA 96099-4248 

Dear Ms. Baker: 

126 South Murdock 
WILLOWS. CALIFORNIA 05988 

(916) 834·0540 

RE: Conditional Use Pennit # 93-10 Use of Sandblasting Grit 

Since you are proposing to change your application for amendment of 
Conditional Use Pennit # 93-10 this will require additional review by 
various public agencies. In the meantime I will extend Conditional Use 
Pennit # 93-10 for sixty days to December 26, 1994 as allowed by Section 
19.12.070 of the Glenn County Code which states the following: 

19.12.070 Expiration 
An approved conditional use permit shall become null and void if not exercised within one ( 1) year from the date of final approval of the penmt. An approved conditional use permit 
may be extended by the Planning Director for an additional sixty (60) calendar days provided that the applicant/owner submtts a written request/or extension to the Planning Director at least rweniy-one (21) calendar days prior to the expiration date. Only one (1) extension shall be allowed/or each pennlt. Any person aggrieved by the decision of the Planning Director may appeal as provided in Chapter 19.20. 

We will look forward to receiving your revised amendment application as 
soon as possible. 

1:::~~ 
John Benoit, 
Planning Director 

OCT-21-1994 13:01 2430787 P.003 
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GLENN COUNTY 
PLANNING COMMISSION 

lD)rn@rn;ilwrn~ 
I JAN O 5 1995 llil 
--------------·· . 

DIVERSIFIED FARMING 
"Where Water Is King· 

125 South Murdock 
WILLOWS, CALIFORNIA 95988 

(916) 934-6540 • (916) 865-1204 

Deceffiber21, 1992r 
JOHN BENOIT 
Secretary to the 

Planning Com, nission 

I- 3-fJS 

C 

Jaxon Enterprises 
P.O. Box 994248 
Redding, CA 96099-4248 

Dear Ms. Baker: 

RE: Amendment of Conditional Use Permit #93-1 o 

On December 21, 1994, the Glenn County Planning Commission took the 
following action on your proposal: 

Conditionally Approved (Conditions attached) 

Disapproved 1 

You may appeal the action of the Planning Commission by filing an appeal in 
writing with the Glenn County Board of Supervisors, 526 W. Sycamore Street, 
Willows, CA 95988, within 1 O days of the approval date (a filing fee will be 
required). The basis of the appeal shall be described in detail in the letter. 

Enclosed are two (2) copies of the Conditions of Approval. Please sign one 
copy and return within ten (10) days of the date of approval to the Glenn County 
Planning Department, 125 South Murdock Avenue, Willows, CA 95988 . 

Yours truly, 
' I : I 

• -✓1j'?ftt tt)j:rfa· 
: I { 

Peggy, 10 
Associate Planner 

cc: Glenn Countv Public Works Director 
~lonn Cl"\t ,nt~, u"~l♦ I-, nc .... ,,,.+.,..",..+· ~,, ... ;._,.;,.,,.. ...,.._ •• \Jt,.a"'-] • ''-''-'1UI...., t,,'c..41\111\.,,IU,. '""'C,.41111.CA,IIGUI 

Glenn County Air Pollution Control Officer 
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CONDITIONS OF APPROVAL 
COUNTY OF GLENN 

CONDITIONAL USE PERMIT #93-1() 
Jaxon Enterprises Use of Sand Blasting Grit. 

Pursuant to the approval of the Glenn County Planning Commission on 
December 21. 1994, there is hereby granted to Jaxon Enterprises 
Conditional Use Permit #93-10 to allow incorporation of 4800 tons of 
recycled sand blasting grit from Hunter's Point Naval Base into the 
production of Asphalt Concrete at 7% maximum concentration: at APN: 
44-160-018. 44-230-002, 005, County Road '7", North of Orland, subject 
to the following terms and conditions: 

1. 

2. 

3. 

4. 

That the area in operation shall be confined to those areas as 
delineated in Exhibit "A" as filed with the Planning Dep~ent. 

That this permit shall be void December 21. 1995. All sand 
blasting grit and all asphalt containing sand blasting grit shall be 
removed from the site prior to December 21. 19915. 

That the permittee and the landowners shall fille a signed copy of 
the Conditional Use Permit Conditions of Approval, with the 
Planning Department prior to January 2, 1995, or this Conditional 
Use Permit shall be void . 

That if upon approval of this Conditional Use Permit any health or 
safety hazard arises due to the operation allowed by this 
Conditional Use Permit; the Planning Commission shall hold a 
Public Hearing to hear comments and consider whether Conditions 
of Approval need to be revised, added, or revoked. 

5. That this Conditional Use Permit authorizes only one operator at a 
time at this site. Any successor or assignee to ~Jaxon Enterprises 
shall send a letter to the Planning Department prior to assumption 
or transfer of operations stating that they have read and 
understand this Conditional Use Permit and agree to each and 
every condition thereof. 

6. . That the permittee shall provide the Glenn County Planning 
Department with proof of fiscal responsibility whether by 
establishing a net worth of more than 25i0 million dollars 
($250,000,000.00) or by filing a Certificate of Insurance in the 
amount of one million dollars ($1,000,000.00). Said insurance 
coverage shall be mah1tained for tb.e teu.u of the permit. The 
Certificate of Insurance shall be filed with ithe Glenn County 
Planning Department within thirty (30) days from the date of 
approval of this Conditional Use Permit. 

.... 
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Conditional Use Permit #'J3-10, Conditions of Approval 
Jaxon Enterprises, Use of Sand Blasting Grit 

7. That the permittee shall pay a nonrefundable Mitigation Monitoring 
Fee of Two Thousand Dollars ($2.000.00) within ten (10) working 
days from the date of approval of this Conditional Use Permit . 
Upon notification by the Planning Department the permittee shall 
deposit additional money. within ten days of such notification. to 
maintain a balance not less than One Thousand Five Hundred-.. 
Dollars ($1500.00). These funds shall also be used to reimburse 
the Glenn County Air Pollution Control District and the Glenn 
County Health Department for their expenses in monitoring this 
project. 

8. That minor changes in these conditions may be made by the 
Technical Advisory Committee provided that the changes are 
requested in writing and no adverse environmental impacts will 
result. 

9. That the permlttee agrees as a condition of issuance and use of 
this entitlement to defend at its sole expense any action brought 
against the County within 180 days after the issuance of this 
entitlement because of or resulting from any proceeding 
preliminary to or the actual issuance of this entitlement. or. in the 
alternative. to relinquish such entitlement. Permittee will 
reimburse the County for any Court costs and attorney's fees 
which the County may be required by a Court to pay as a result of 
such action. County may at its sole discretion. participate in the 
defense of any such action. but such participation shall not relieve 
permittee of its obligations under this condition. 

10. That the permittee shall secure a permit from any other County or 
State agencies that are necessary. Copies of said permits shall be 
filed with the Glenn County Planning Department by the permittee. 

11. That the permit holder shall comply with the terms and conditions 
of this permit unless more restrictive conditions have been 
included in other requited permits in which case the more 
restrictive shall apply. 

12. That the permit holder shall conduct all project related operations 
in a manner that safeguards employees and the public and shall 
comply with the State Health and Safety Code. 

13. That the permittee shall allow una..,nounced periodic site 
inspection by County Uti1ciais and State Agency representatives in 

order to evaluate continuing compliance with the Conditional Use 
Permit and the terms and conditions prescribed herein.· 

2 
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Conditional Use Permit #93-10, Conditions of Approval 
Jaxon Enterprises, Use of Sand Blasting Grit 

14. The storage area shall be constructed to prev,ent seepage and 
runoff. The permittee shall submit a detailed site plan to be 
approved by the Technical Advisory Com1nittee prior to 
construction of the concrete pad for the sand blasting grit. 

15. That the permittee shall inform the County Planning Department __ 
where the asphalt material containing the sand blasting grit shall · 
be used prior to any storage or use of sand blasting grit at the site. 

16. That the permittee shall inform the County Planning Department 
twenty-four (24) hours prior to the start of this prc!Ject. 

1 7. That the permittee shall remove all solid waste from the sand 
blasting grit to an approved site. 

18. That the Glenn County Landfill shall not accept any solid waste 
from the sand blasting grit unless or until the State of California 
shall hold the County harmless. 

19. That the permittee shall not deposit any waste material on the site. 

20. That the storage area for the sand blasting grit shall fully contain 
the material and shall be completely covered to prevent runoff and 
to provide protection from wind gusts. 

:.._. 21. That sand blasting grit shall be stored out of the flood plain. 

22. That if the sand blasting grit incorporation into asphalt operation 
ceases business for ninety (90) consecutive days. all unused sand 
blasting grit shall be removed within the next ninety (90) days. 

23. That the plant shall not exceed 200/4 opacity while processing 
recycled asphalt. 

24. That the permittee shall notify (GCAPCD) 24 hours prior to each 
batch process of recycled asphalt. 

25. That the permittee shall provide the Glenn County Planning 
Department. Glenn County Air Pollution Control District. and the 
Glenn County Health Department with written documentation of 
each load of sand blasting grit received at the site and written 
documentation of the location of each ship1nent of asphalt 
containing the sand blasting grit on Wednesday of each week for 
the preceding week. Tnis documentation shaii contain the 
following information: 

a) Date. time. quantity of recyclable material received: 
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- Conditional Use Permit #93-10, Conditions of Approval 
Ja.xon Enterprises, Use of Sand Blasting Grit 

b) Date. time quantity destination, exact location, copy of invoice 
document. and name of supervisor of project when recycled 
asphalt is shipped . 

26. 

27. 

28. 

29. 

That the permittee shall submit a Risk Assessment for evaluation 
by the Glenn County Air Pollution Control District (GCAPCD) prior 
to bringing any sand blasting grit to the site. The risk assessment ··­
criteria will be based on process data made available by pennittee. 
The specific information required includes: 

a) dilution factor of grit 
b) quantity of recycled asphalt to be processed per hour. per 

day 
c) number of hours of production per day, per week 
d) distance. in meters of residences adjacent to storage_ area 

That the permittee shall prepare an operations plan for the 
procedures at the Jaxon Enterprises Orland site for review and 
approval by the Technical Advisory Committee prior to the start of 
this project. 

That the permittee shall not ship the material into Glenn County 
until assurances by Caltrans or any other public agencies are 
secured and that the public agency will use the material. 

That upon completion of the project a final report shall be 
submitted to the Technical Advisory Committee for approval. 

DATE OF ISSUANCE: JOHN BENOIT, PLANNING 
DIRECTOR 

BY: -------ACCEPTANCE: 
I have read and. understand the foregoing Use Permit and agree to each 
and every term and condition thereof. 

Date: ______ _ 
Permittee 

Date: _______ _ 
Landowner 

4 
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CALIFORNIA DEPARTMENT OF TRANSPORTATION 
SECTION 39 

ASPHALT CONCRETE 
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SECTION 39 

ASPHALT CONCRETE 

39-1 GENERAL 

39-1.01 Description.-This work shall consist of furnishing and mixing 
aggregate and asphalt binder at a central mixing plant, spreading and 
compacting the mixture, and furnishing and placing pavement reinforc­
ing fabric, all as specified in these specifications and the special provisions. 

Asphalt concrete is designated as Type A, Type B, Type C, or Open 
Graded. 

Asphalt concrete base is designated as Type A or Type B. 
The type of asphalt concrete or asphalt concrete base will be shown on 

the plans or specified in the special provisions. 
Asphalt concrete and asphalt concrete base shall be produced in a batch 

mixing plant, a continuous pugmill mixing plant or a drier-drum mixing 
plant. Proportioning shall be either by hot-feed control or cold-feed con­
trol. 

39-2 MATERIALS 

39-2.01 Asphalts.-Asphalt binder to be mixed with aggregate shall be 
liquid asphalt or paving asphalt as designated by the contract item. When 
there is no separate contract item for asphalt binder, paving asphalt shall 
be used unless liquid asphalt is specified in the special provisions. 

Liquid asphalt to be mixed with afgregate shall conform to the provi­
sions in Section 93, "Liquid Asphalts,' and shall be of the grade designated 
by the contract item. 

Paving asphalt to be mixed with aggregate shall be a steam-refined 
asphalt conforming to the provisions in Section 92, "Asphalts,'' and shall 
be of the grade designated in the special provisions or as determined by 
the Engineer. 

Liquid asphalt for P,rime coat shall conform to the provisions in Section 
93, "Liquid Asphalts, • and shall be of the grade designated by the contract 
item or specified in the special provisions. 

Asphaltic emulsion for paint binder shall conform to the provisions in 
Section 94, "Asphaltic Emulsions,'' for the rapid-setting or slow-setting 
type and grade selected by the Engineer. · 

Paving asphalt to be used as a binder for pavement reinforcing fabric 
shall be a steam-refined asphalt conforming to the provisions in Section 92, 
"Asphalts," and shall be Grade AR-4000, unless otherwise ordered by the 
Engineer. 

39-2.02 Aggregate.-All aggregates shall be clean and free from 
decomposed materials, organic material and other deleterious substances. 

Coarse aggregate is material retained on the No. 4 sieve; fine aggregate 
is material passing the No. 4 sieve; and supplemental fine aggregate is 
added fine material passing the No. 30 sieve, including dust from dust 
collectors. 

Unless otherwise specified in the special provisions, the aggregate grad­
ing of the various types of asphalt concrete shall conform to the following: 

( 39-1) 
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SECTION 39 

Type 
A 
8 
C 

lliiii 

Open Graded 

L....::.J -
Grading 

¾ inch maximum, coarse 
¾ inch maximum, medium 
¾ inch maximum, medium 
¾ inch maximum 

L..:J .. -ASPHALT CONCRETE 

The combined aggregate, prior to the addition of asphalt binder, shall 
conform to the requirements of this section. Conformance with the grad­
ing requirements will be determined by California Test 202, modified by 
California Test 105 when there is a difference in specific gravity of 0.2 or 
more between the coarse and fine portions of the aggregate or between 
blends of different aggregates. If tlie results do not fall within the limits 
shown under "Operating .Range," but are within limits for "Contract 
Compliance," placement of asphalt concrete may be continued for the 
remainder of that day. However, another day's work may not be started 
until tests, or other information, indicate to the satisfaction of the Engi-. 
neer that the next material to be used in the work will comply with the 
requirements for "Operating Range." 

If the results of grading tests are not within the limits for "Contract 
Compliance," the asphalt concrete represented by these tests shall be 
removed unless the Engineer determines that said asphalt concrete is 
structurally adequate and may rf!main in place. If this asphalt concrete is 
left in place, the Contractor shall pay to the State $1.75 Qer ton of aggre­
gate for such asphalt-concrete. The Department may deduct this amount 
from any moneys due, or that may become due, the Contractor under the 
contract No single grading test shall represent more than 500 tons of 
aggregate or one day's paving whichever is smaller. 

In the tables below, the symbol "X" is the gradation which the Contrac­
tor proposes to furnish for the specific sieve. The proposed gradation shall 
meet the gradation shown in tlie table under "Limits of Proposed Grada­
tion.'' Changes from one mix design to another shall not be made during 
the progress of the work unless permitted by the Engineer. However, 
changes in proportions to conform to the approved mix design shall not 
be considered changes in mix design. . · 

aftnaena-re na.a.n1un D~ftlHD~UEU.Ta ,.v~n._..._._, .. ~,•--•••- ••---•••-•..,-•• • _ 
Typee A. 8 and C A■phalt Concrwta 

Percentage Paulng 

Sieve Sizes 
1· ...................................... · ........................ . 
¾· ............................................................... . 
¾· .............................................................. .. 
No. 4 ......................................................... . 
No. 8 ......................................................... . 
No. 30 ....................................................... . 
No. 200 ..................................................... . 

() 
I I ,:,a 

Limits oF 
Propo.-1 
Gradation 

45-50 
32-36 
15-18 

Bperating 
Range 

100 
~100 

60-75 
, X::t5 
·•·X::!:5 

X::!:5 
~7 

f:~-

Contract 
Compliance 

.. 100 
87-100 
~ 
X::!:8 
X::!:8 
X::!:8 
0-10 

- - LJ .... 
ASPHALT CONCRETE 

¾" Maximum, Medium 

Sieve Sizes 

Limits of 
Proposed 
Gradation 

Operating 
Range 

1 • ................................................................... . 
¾ .................................................................. . 
¾. ···················· .. ······················ ..................... . 
No. 4 ............................................................ .. 
No. 8 ............................................................. . 
No. 30 .......................................................... .. 
No. 200 ......................................................... . 

49-54 
36-40 
18-21 

¼• Maximum, CoerM 

Limits of 
Proposed 

Sieve Sizes Gradation 
¾ .................................................................. . 
½"· ................................................................. . 
¾" ................................................................. . 
No. 4 .............................................................. · 55--61 
No. 8.............................................................. ·40-45 
No. 30 ............................................................ ··!J.o-25 
No. 200 ......................................................... . 

M 
95-100 
M--80 
X±5 
X±5 
X::!:5 
~ 

Operating 
Range 

UX) 

95-100 
?5-90 
X±S 
X±5 
X±5 
/~7 

Sieve Sizes 

¼• M■llimum, Medium 

Limits of 
Proposed 
Gradation 

Operating 
Range 

Ml6' 
95-100 

80-95 
.....X±S 
-X::!:5 

X::!:5 
......, ~ 

¾ .................................................................. . 
½" ................................................................. . 
¾" ········· ........................................................ . 
No. 4 ........................................... - ............... .. 
No.8 ................................... ----
No. 30 ...................................... _ .................. .. 
No. 200 ......................................................... . 

59-66 
~9 
22-!!1 

%:"Maximum 

,, 
Sieve Sizes 

½· ................................................................... . 
%" ................................................................... . 
No. 4 ............................................................... . 
No. 8 ............................................................... . 
No. 30 ............................................................. . 
No. 200 .......................................................... .. 

Proposed 
Gradation 

7~77 
38--63 
29-34 

Operating 
Range 

100 
!JAM 

X±6 
X±6 
X::!:6 
~IO 

SECTION 3! 

Contract 
Compliance 

100 
90-100 

00-8.5 
X±8 
X±8 
X±8 
0-11 

Contract 
Compliance 

100 
89-100 ~~ 
70-95 " 
X±8 
X±8 
X±8 
0-10 

Contract 
Compliance 

100 
89-100 
75-100 

X±8 
X±8 
X±8 
0-11 

Contract 
Compliance 

100 
95-100 
X±IO 
X±lO 
X±lO 

0-14 

No. 4 Maximum 

Umitsol' 
Proposed Operating Contract 

Range Compliance Sieve Sires Gradation 
¾ .............................................. · .................. . 
No. 4 ............................................................ .. 
No. 8.............................................................. 72-77 
No. 30............................................................ 37-43 

.....-. No . ...21!n-......... __._ ......... 1 . ._. ........ ...,. ..-. 
• .. 1·:;~ • - . -- • -·- .... 

16(1' 100 
95-100 95-100 

.. 

X±lO 
X±ll 

...0-1111 
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ASPHALT CONCRp-E 

Sieve Sizes 
3/,· ................................................................. . 
½ ................................................................. .. 
¼ .................................................................. . 
No. 4 .......... : ...................................... -.......... . 
No. 8 ............................................................. . 
No. 16 ........................................................... . 
No. 200 ......................................................... . 

%• Maximum 

.l:bait,r of 
Proposi!Jd 
Cndation 

78-39 
f.S-31 
7-18 

%• Maximum 

Limits of 
Proposed 

Sieve Sizes Cndation 

½ ................................................................ . 
¾. ··········· ... · .................................................. . 
No. 4.............................................................. 29-36 
No. 8.............................................................. 7-,8 
No.16 ........................................................... . 
No. 200 ......................................................... . 

Openting 
Range 

ioo 
9$-100 

X±4 
xu. 
X±4 
0-10 
0-3 

Openting 
Range 

100 
90-100 

X±4 
X±4 
0-10 
0-3 

lYPN A ■nd B A■ph■lt Concr■ta .... 
• Pen:antllge P■Nlnt 

Limits of 

Co~tnct 

Com~;ce 
!JI- 00 

X 7 
X 7 
X:-t:5 
0:.13 
0-4 

Conict Comp ance 
00 

88- 00 
X .. 7 
Xj!:5 
cµ12 
0-4 

Pmposec/ Open ting Conlract 
Sieve Sizes Cndation Range Compliance 

1¼· ................................................................ • . 100 :ioo 
1 • .................................................................... 95-100 91-100 

¾ • .................................................................. · 80-100 77-100 

No. 4.............................................................. ~ X±5 X 8 

No. 30............................................................ 14-19 X±5 X 8 

No. 200 .......................................................... Pr7 10 

3/( .................................................................. ,.55-60 X±5 j8 
The combined aggre_gate:shall conform to the following q · require­

ments prior to the addition of the asphalt: 
Open Asphalt 

Asphalt Concrete CndecJ· Concrete 
California 7YW Asphalt BIISt!!1me 

Tests Test A B C Concrete A B 
Percentage of Crushed 

Particles .......................... -Coarse Aggregate (min) 9091, 2591, 9091, 9091, 2591, 
Fine Aggregate (Passing 

No. 4, Retained on No. 
8) (Min) ........................ 7091, ii>% 9091, 7091, ii>% 

Los Angeles Rattler ............ 211 

Loss at 100 Rev. (Max.) 1091, 10% 1091, 
~ at ~ Rev. (Max) .• 4591, 509A 4091, 45% 50% 

i\ . .:'-·, 
;_ ~ 

:_Ii\ 
.· ·' . ~;. 

:.t•:·:~ 
:~ 

., 
' .. 
ft 
·;~ -~ 

;--:;, 
.,.v:: 
~ -~-i 
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ASPHALT CONCRETE SECTION 39 
Sand Equivalent .................. 

Individual Test Hesults 
217 

(Min) ........................... ·• 47 42 32 47 42 
Moving Average (Min) .. 50 45 35 50 45 

Film Stripping (Max) 1 ...... 30'l 25% 

Ke Factor (Max) .................. 303 1.7 1.7 1.7 1.7 
Kr Factor (Max) .................. 303 1.7 1.7 1.7 1.7 

1 After mixing with uphalt binder 

The asphalt concrete mixture, composed of the aggregate proposed for 

use and the optimum amount of asphalt as determined liy California Test 

367, shall conform to the following quality requirements: 

Open Asphalt 
Asphalt Concrete Gnded Concrete 

Tests 
California ____ . ..:.~L.ln,e==---- Asphalt Base Tn,e 

Test A B C Concrete A B 

Swell (Max.) ...... ; ...... . 300 0.000· 0.000· 0.000· 0.000· 0.000· 

Moisture Vapor 
Susceptibility 

(Min.) ................ .. 
Stabilometer Value 

(Min.) ................. . 
Stabilometer Value 

(Min.) 
(% • or No. 4 Max. 

A.C.) ................... . 

307 

366 

366 

30 

. 37 

30 

25 

35 

30 

m 

30 

30 

37 

?., 

35 

39-2.03 Pavement Reinforcing Fabric.-Pavement reinforcing fabric 

shall conform to the provisions in Section 88, "Engineering Fabrics ... 

39.3 STORING, PROPORTIONING AND MIXING MATERIALS 

39-3.01 Storage.-Aggregate shall be stored so that sep~ately sized 

aggregates will not be intermingled, and asphalt binder shall be stored so 

that different grades of asphalt will not be intennin,ded. Any aggregate 

which has been intenning.led with another size of aggregate shall be 

removed and replaced with aggregate of specified grading. As used in this 

specification, "cold storage'" is ttie storing of aggregates prior· to their 

having been processed in a. drier, and "hot storage" is the storing of 

aggregat~ after their bavini been. processed in a drier. "Hot-feed con­

trol'' and "cold-feed control' indicate the location of measuring device~ 
or controls. 

When the Contractor adds supplemental fine aggregate, each such sup­

plemental fine aggregate usea shall be stored separately and kept 
thoroughly dry . 

The measurement and storage requirements of this Section 39-3, shall 
not apply to the dust collected in skimmers and expansion chamber~ 
(knock-out boxes) or to the dust collected in centrifugal (cyclone) collec­

tors. Dust from these collectors may be returned to the aggregate without 

being measured or stored separately, provided the dust is returned uni· 
formly at a point in advance of the sam'pling device in batch-mix and 
continuous pugmill mixing plants or between the sampling device and th£ 

drier-drum mixer in drier-drum mixing plants. 
Aggregate and asphalt binder shall also be stored in conformance witl 

the following: ,,.....,.-.., 

39-3.0lA Cold Storage.-When aggregate contains material of whict 
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;ECTION 39 ASPHALT CONCRETE 

at least 20 percent will pass the No. 8 sieve, the material shall be fed from 
storage by means of a mechanical feeder. 

Before being fed to the drier, aggregate shall be separated into sizes 

and stored as follows: 
39-3.0lA (1) Cold Storage for Plants Utilizing Hot-Feed Con­

trol.-Aggregate for Type A or Type B asphalt concrete of the ¾ inch 
and ½ inch maximum sizes shall be separated into 2 or more sizes and 
stored separately. . .. 

Aggregate for Type C asphalt concrete, aggregate for Type A or 
Type B asphalt concrete of the ¾ inch maximum size and the No. 4 

maximum size, aggregate for Open Graded asphalt concrete, and 
aggregate for asphalt concrete base need not be separated into sizes 
and stored separately. · 

39-3.01A(2) Cold Storage for Plants Utilizing Cold-Feed Con­
trol.-When the Contractor elects to use a plant e~uipped with cold­
feed control, aggregate for asphalt concrete of the ¼ inch and ½ inch 
maximum sizes and aggregate for asphalt concrete base shall be sepa­
rated into 3 or more sizes .. Aggregate for asphalt concrete of the ¾ 
inch maximum size and aggregate for Open Graded asphalt concrete 
shall be separated into 2 or more sizes. Aggregate for asphalt concrete 
of No. 4 maximum size need not be separated. · 

After the aggregate is separated, each size shall be stored separate­
ly. 
39-3.0IB Hot Storage.-After being dried, aggregate for Type C as­

phalt concrete 'l'\eed not be separated into sizes. Aggregate for Type A, 
Type B, and Open Graded asphalt concrete and asphalt concrete base, 
after being dried, shall be stored in accordance with the following: 

39-3.0lB(l) Hot Storage for Plants Utilizing Hot-Feed Control.­
Aggregates for asphalt concrete of¾ inch and ½ inch maximum-sizes 
and aggregate for asphalt concrete base shall be separated into 3 or 
more sizes. Aggregate for asphalt concrete of ¾ inch maximum size 
and aggregate for Open Graded asphalt concrete shall be separated 
into 2 or more sizes. Aggregate for asphalt concrete of No. 4 maximum 
size need not be separated. · • · 

A.fter the agq-egate is separated, each size shall be stored in a 
separate bin and shall be recombined in conformance with the provi­
sions in Section 39-3.03, .. Proportioning," to conform to the gradings 
specified in Section 39-2, .. Materials." 

Storage bins shall be provided with chutes to prevent overflow into 
adjacent bins. · . · . 

39-3.01B(2) Hot Storage for Plants Utilizing Coid-Feed Control 
and Batch Mixing.-The aggregate shall not be separated into sizes 
after being dried, and one or more surge bins shall be provided 
between the drier and the weigh hopper. The weigh hopper shall be 
charged from only one bin which shall feed into the center of the 
hopper. The amount of aggregate stored in any surge bin at any one 
time shall not exceed the weight of one batch. When the Contractor 
adds supplemental fine aggregate, each supplemental fine aggregate 

used shallQe stored separately and kept thoroughly dry. · 

39-3.0lC halt Binder Storage.-Asphalt to be used as a binder for 
asphalt cone e shall be stored in tanks accurately calibrated to 100-
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gallon intervals and maintained to this accuracy •. They shall be made 
accessible for measuring the volume of asphalt at an}' time. 

The Contractor shall provide a suitable sampling device in asphalt 
feed lines connecting plant storage tanks to the asphalt weighing system 
or spray bar. The sampling device shall consist-of a ½ inch or¾ inch 
valve constructed in such a manner that a one-quart sample may be 
withdrawn slowly at any time during plant operations. The valve shall 
be maintained in good condition, and if it fails to function pro~rly it 
shall be replaced. The sampling device shall be readily accessible .;..d 
in an area free of dangerous obstructions. A drainage receptacle shall be 
provided for flushing the device prior to sampling. 

1:he ?ischarge end of the asplialt binder ~culating pipe shall be 
maintained below the surface of the asJ>halt bmder in the storage tank 
to prevent discharging hot asphalt binder into open air. . 

A temperature-indicating device shall be installed in the asphalt line 
at a suitable location. The device shall indicate temperature of the 
asphalt and shall be accurate to 10" F. 

39-3.02 Drying.-Aggregate shall be fed directly to a drier-drum mixer 
or to a drier at a uniform rate. · . 

Except for mixtures produced in a drier-drum mixer, drying shall con­
tinue for a sufficient time and at a sufficiently high temperature that at 
the time of spreading, the moisture content of the completed mixture shall 
not exceed one percent. At the time of spreading, mixtures produced in 
a drier-drum mixer shall not contain more than 3 percent moisture. Mois­
ture content will be determined by California Test 310,. 311.r or 370. 

The drier or drier-drum mixer shall be provided with a oevice which 
indicates the temperature of the material leaving the drier or the drier­
drum mixer. The temperature-indicating device shall be accurate to the 
nearest 10" F. and shall be installed in such a manner that changes oflO" F. 
in temperature of the material will be shown within one minute. 

Except for Type C asphalt concrete, driers or drier-drum mixers shall 
be provided with dust collectors. Dust so collected shall be returned to the 
aggregate in accordance with the provisions in Section 39-3.03, .. Propor­
tioning," or disposed of in accordance with the provisions in Section 7-1.13. 
"Disposal of Material Outside the Highway Right.of Way." ·· 

39-3.03 Proportioning.- Before producing asphalt" concrete, the Con­
tractor shall submit in writing to the Engineer the gradation of i:he aggce­

gate for· each mix which he proposes to furnish. If the aggregate i! 
separated into 2 or more sizes, the proposed gradation shall consist of 
gradations for individual sizes, and the proposed proportions of individual 
sizes, combined mathematically to indicate one proposed gradation. Sud 
gradation shall meet the applicable grading requirements shown in Sec 
tion 39-2.02, .. Aggregate," and shall show the percentage passing each o! 
the specified sieve sizes. . 

At_ least 7 working days prior to their intended use, the Contractor shaJ 
furrush samples of aggregates, in the quantity requested by the Engineer 
from the source he proposes to use for the_project. Said samples shall haw 
been _processed in a manner representative of that for the material to b, 
used m the work. The bitumen ratio (pounds of asphalt per 100 pound. 
odf ~ry aggregate including supplemental fine aggregate, if used) will b( 

es1gnated by the Engineer. 
Should the Contractor change .. his source of supply, ),-~hall furnish nev 

samples and proposed proportions, as determined b1J Engineer to b, 
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aecessary, at least 7 working days before their intended use. A change 
vhich affects not more than 15 percent of the total aggregate in the mix 
vill not be considered a change in source. Where asphalt concrete is to 
,e produced from established sources and if acceptalile to the Engineer, 
he Contractor may advise the Engineer in writing that the source, grad­
ngs and l)roportions of those aggregates proposed to be furnished are the 
ame as those approved for, and used on, another prior or concurrent 
1roject. The project shall be identified by contract number. 

39-3.00A Proportioning for Batch Mixing.-When the Contractor 
elects to use batch mixing equipment, each aggregate storage bin shall 
be equipped with a suitable, safe sampling device which will provide a 
sample of the aggregate discharged into the weigh hopper or volumet­
ric proportioning bin. 

When supplemental fine aggregate is used, it shall be proportioned by 
weight as provided in Subsection (1), .. Weight Proportioning" of Sec­
tion 39-3.00A (la), .. Manual Proportioning," or by volume as provided in 
Section 39-3.03B, .. Proportioning for Continuous Mixing." A suitable, 
safe sampling device shall be installed in each feed line or surge tank 
preceding the weigh hopper. The delivery point of samples shall be safe 
and convenient. 

39-3.00A (1) Proportioning for Batch Mixing with Hot-Feed Con­
trol.-Aggregate and asphalt shall be proportioned by weight or by 
volume as follows: • 

39-3.00A(la) Manual Proportioning.-An automatic plant shall 
not be operated manually unless the automatic circuitry is discon­
nected to the extent that it cannot be activated by the mere opera­
tion of a switch, circuit breaker, or some other similar routine 
procedure. 

When manual proportioning is used in the production of asphalt 
concrete, proportioning shall conform to the following: 

(1) Weight Proportioning.-The zero tolerance for aggregate 
scales shall be 0.5-percent of the total batch weight of ttie aggre­
gate. The zero tolerance for separate scales for weighing supple­
mental fine aggregate or asphalt binder shall be 0.05-percent of 
the total batch weight of tne aggregate. 

The indicated wei,rht of material drawn from storage for any 
draft of material shalf not vary from the preselected scale setting 
by more than the following percentages of the total batch weight 
of the aggregate: 

(a) Aggregate shall be within one percent, except that when 
supplemental fine aggregate is used and is weighed 
cumulatively with the aggregate, the draft of aggregate 
drawn immediately before tlie supplemental fine aggre­
gate shall be within 0.5-percent. 

(b) Supplemental fine aggregate shall be within 0.5-percent. 

(c) Asphalt binder shall be within 0.1-percent. 
The asphalt binder shall be measured by a tank scale. 
(2) Volumetric Proportioning.-Each size of aggregate shall 

be proportioned in a separate bin that is adjustable in size. Each 
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bin shall have a gllte or other device so designed that rhe bin shall 
be completely filled and struck off in measuring the volume of 
ag~egate to be used in the mix. Means shall be provided for 
calibrating the weight of material in each measuring bin at any 
time. The plant shall be operated in such a manner that the 
material in each aggregate bin is within 2 percent of the weight 
preselected for the type of mixture being produced. 

Asphalt binder shalloe proportioned by a meter or an adjusta­
ble calibrated tank. When meters are used, the asphalt lines lead­
ing to asi>halt meters shall be full-circulating or shall be regulated 
so that, during plant stoppages, the temperature of the asphalt 
does not change more than 15• F. from the temperature main­
tained while tne plant is in full operation. Asphalt binder shall be 
J:Jroportioned to within 2 percent of the weight preselected for 
the mixture being produced. 
39-3.00A(lb) Automatic Proportioning.-When automatic 

batch mixing is required by the special _provisions or when the 
Contractor elects to use an automatic batching system, the propor­
tioning devices shall be automatic to the extent that the only man­
ual operation required for proportioning all materials for one batch 
shall be a single operation of a switch or starter. 

(1) Weight Proportioning.-Automatic prol)ortioning device~ 
shall be of a type in which materials dischargea from the several 
bins are controlled J:?y gates or by mechanical conveyors. Th£ 
batching devices shall be so interlocked that no new batch may 
be started until all weigh hoppers are empty, the scales are at 
zero, and the discharge gates are closed. The means of withdraw 
al from the bins and of discharge from the weigh box shall b( 
interlocked so that not more than one bin can discharge onto any 
given scale at one time, and that the weigh box cannot be trippec' 
until the required quantity from each of the bins has been depos 
ited therein. In addition, automatic proportioning devices shal' 
be interlocked so that the weighing cycle will be interruptec 
whenever the amount of material drawn from any storage varie'. 
from the preselected amount by more than the tolerances speci 
fied in Section 39-3.03A (la), .. Manual Proportioning." Wheneve1 
tl_ie weighing cycle is interrupted, that specific batch shall not hr 
tised in the work unless it can be manually adjusted to meet thr 
specified tolerances based on the total weight of the batch. Wher 
partial batches are batched automatically, the interlock toler 
ances, except the zero tolerance, shall apply to the total weigh' 
of aggregate in the partial batch. 

Automatic proportioning devices shall be operated so that al 
weight increments requireci for a batch are preset on the control 
at tlie same time. Controls shall be designed so that these setting 
may be changed without delay, and the order of discharge fron 
the several bins can be changed,., as directed by the En~eer. 

Automatic proportioning controls shall be equipped wit} 
means for inspection of the interlock tolerance settings, and in 
structions for aoing so shall be immediately available at the poin 
of operation. , 

In order to check the accuracy of proportioning during plan 
operation, the Contractor shall provide means to check-weigl 
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various proportions on separate scales. 
(2) Volumetric Proportioning.-Asphalt binder shall be pro­

portioned by an adjustable calibrated tank. 
Automatic volumetric proportioning devices shall be of a type 

which will not allow the bins to discharge into the mixer unless 
the mixer is empty and the mixer discharge gate is closed and will 
not operate unless the aggregate bins and asphalt binder tank are 
full. 

The automatic proportioning device shall operate in such a 
manner that the material in each aggregate bin and the asphalt 
binder tank is within 2 percent of the preselected weights. 

The Contractor shall provide means by which the accuracy of 
the proportioning may be checked during plant operation by 
weight checks of Ebe material drawn from any given bin or tank. 

A means shall be provided to prevent proportioning when 
there is any material remaining in the volumetric bins from the 
previous batch. 

39-3.00A (2) Proportioning for Batch Mixing with Cold-Feed Con­
trol.-Aggi:egate and asphalt binder shall be proportioned by weight 
as specified in Section 39-3.00A ( 1), .. Proportioning for Batch Mixing 
with Hot-Feed Control.'' . 
39-3.03B Proportioning for Continuous Mixing.-When continuous 

pugmill mixing or drier-drum mixing is used, asphalt binder shall be 
introduced into the mixer through a meter conforming to the require­
ments of Section 9-1.01, .. Measurement of Quantities ... The system shall 
be capable of varying the rate of delivery of binder. During any day's 
run, the temperature of asphalt binder shall not vary more than SO- F. 
The meter and lines shall be heated and insulated. The storage for 
binder shall be equip~ with a device for automatic plant cut-off when 
the level of binder is lowered sufficiently to expose the pump suction 
line. 

When supplemental fine aggregate is used, it shall be proportioned by 
weight or volume by a method that uniformly feeds the material within 
10 percent of the required amount. Supplemental fine aggregate shall 
be discharged from Ebe proportioning device directly into the mixer. 

39-3.00B(l} Proportioning for Continuous Pugmill Mixing with 
Hot-Feed Control.-The correct proportions of each aggregate size 
introduced into the mixer shall be drawn from the storage bins by a 
continuous mechanical or electrical feeder, which will supply the 
correct amount of aggregate in proportion to the asphalt binder, and 
be arranged so that the proportion of each aggregate size can be 
adjusted separately. The fine aggregate bins and supplemental fine 
aggregate bins, if used, shall be equipped with vibrating units or other 
equipment which will prevent any hang-up of the material while the 
plant is operating. Before the quantity of material in any one bin 
reaches tiie strike-off capacity of the feed gate, the device shall au­
tomatically close down the plant instantly. The plant shall not be 
operated unless this automatic system is in good working condition. 

Aggregate feeders that are driven mechanically shall be connected 
directly ~e drive on the asphalt binder pump. The drive shaft on 
the feed all be equipped with a revolution counter reading to 
l / 10 of a olution and of sufficient capacity to register the total 
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number of revolutions in a day's run. : 
Aggregate feeders that are driven electrically shall be actuate< 

from the same circuit that serves the motor driving the asphalt bindei 
pump. A frequency meter shall be connected to the circuit to th, 
binder pump motor if electric power is obtained from a non-commer 
cial source. The meter shall have a range from 57 Hz to 63 Hz, mini 
mUTT1, and shall be graduated in one-Hz increments, 9r less. · 

A voltage regulating transformer shall be installed in the circuit t· 
vibratory-type aggregate feeders. The transformer shall maintain th 
vol~age to tlie motors for the feeders to within one percent of thei 
nameplate voltage. A voltmeter shall be connected to the secondar 
of the voltage regulating transformer. The meter shall have a rang 
of from -10 percent to + 10 percent of the motor nameplate voltag, 
and shall be graduated in increments of one percent of the nameplat 
voltage, or less. . . 

· Power to plants equipped with electrically acmated aggregat 
feeders shall have a fre9!Jency of 60 ± 1 Hz. · · . . 

All continuous pugmill mixing plants, exc~pt when used for th 
production of Type C asphalt concrete, shall be equipped WJ'Ui 
hopper of at least 20 cubic feet in capacity which is divided. into : 
many compartments as there are sizes of aggregate being prj>po 
tioned, including supplemental fine aggregate if used. The hopp< 
shall be placed on a scale frame in sucli a manner that the discharg 
from each ag~egate feeder may be diverted into separate compar 
ments in µte hopper when the feeders are in full operation. n 
device provided for diyert:it\g the discharge from each aggregat 
feeder shall be such that a sample of material from each feeder mr 
be collected and-retained in the hopper without stopping the feede1 
The full weight of the loaded: hopper shall be indicated on a scale r 

not to excee<l 5;000-pound · capacity with 5-pound graduations. Eac 
compartment of the hopper snail. be equipped with a gate so that eac 
size may be withdrawn seearately on a conveyor below the hogp, 
in order that the total weight of each size of aggregate may be d8e 
mined and representative. sampl~s may be obtained. The material , 
withdrawn may be wasted.1 or. returned to the. drier. · 

Alternative methods of sampling which will provide representati, 
sL-nples of ea::h size of aggregate,.,,~J! be penrJtted. The sa.-np!es sh! 
be taken while the plant is in full aweration and shall be sucli that tl 

· plant production ral'e··can be-.determined therefrom. Any meth< 
which does not consisteiltfiiprovide such representative samples sh: 
be discontinued.and the method specified in this Section 39-3~!)38-( 
shall be used thereafter. · 

. 39-3.00B (2) Proportioning for Continuous Puginill Mixing · 
Drier-Drum Mixing with Cold-Feed Control.-When cold-feed co 
trol is used with continuous puginill mixing or drier-drum mixing, tJ 
asphalt feeder, each of the aggregate feeders, the supplemental fu 
aggregate feeder, if used, and the combined aggregate feeder, sh: 
be equipp~d with devices by which the rate of feed can be detc 
minea while the plant is in full operation. 

The combined aggregate shall be weighed using a belt scale. TJ 
belt scale shall be of such accuracy that, when the plant is operati1 
between 30 percent and 100 percent of bel~. city, the avera, 
difference between the indicated weight of UVial delivered a1 
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the actual weight delivered will not exceed one percent of the actual 
weight for three 2-minute runs. For any of the 3 individual 2-minute 
runs the indicated weight of material delivered shall not vary from 
the ;ctual weight delivered by more than 2 percent of the actual 
weight. The actual weight of material delivered shall be determined 
by a vehicle platform scale, conforming to the requirements of Sec­
tion 9-1.01, .. Measurement of Quantities," that has been sealed just 
prior to checking the belt scale. The plant shall be equipped so that 
this accuracy check can be made prior to the first operation for a 
project and at any other time as directed by the Engineer. 
I The belt scale for the combined aggregate, the proportioning de­
vices for supplemental fine aggregate, if used, and the asphalt propor­
tioning meter shall be interlocked so that the rates of feed of the 
aggregates and asphalt will be adjusted automatically to maintain the 
bitumen ratio (pounds of asphalt per 100 pounds of dry aggregate 
including supplemental fine aggregate, if used) designated by the 
Engineer. The plant shall not oe operated unless this automatic sys­
tem is operating and in good working condition. 
- Asphalt meters and aggregate belt scales used for proportioning 
aggregates and asphalt shall oe equipped with rate-of-flow indicators 
to show the rates of delivery of asphalt and aggregate, and resettable 
totalizers so that the total amounts of asphalt and aggregate intro­
duced into the mixture can be determined. 

The bin or bins con~g the fine ag~egate and supplemental 
fine aggregate, if used, shall be equippe<! with a vibrating unit or 
other equipment which will prevent any hang-up of material while 
the plant is operating. Before the quantity of material in any one bin 
reaches the strike-off capacity of the feed gate, a device shall au­
tomatically close down the plant 

The Contractor shall determine the moisture content of the aggre­
gate at least once during each 2 hours of production and shall adjust 

,Jhe moisture control equipment accordingly. 
• For continuous pugmill mixing plants an aggregate sampling device 
which will Qrovide a 60- to BO-pound sample of the com6ined aggre­
gate while the plant is in full operation sliall be provided in advance 
of the point where the aggregate enters the mixer, but after the ~~--~- . . . .. ' . ., ·. -~~ -mi..~. . . .. ,-.•· .3% .: "~:O;,t:ttE.. is used. a suitable, s:de sampling 
device shal e installed in eac feed line or surge tank preceding the 
proportioning device for the supplemental fine aggregate. 

39-3.04 Mi.xing.-Aggregate, supplemental fine aggregate, and asphalt 
binder shall be mixed in a batch mixer, continuous pugmill mixer or 
drier-drum mixer. The asphalt content of the asphalt mixture will be 
determined by extraction tests in accordance with California Test 310 or 
California Test 362. The bitumen ratio (pounds of asphalt per 100 pounds 
of dry aggregate including supplemental fine aggregate if used) shall not 
vary by more than 0.5-pound of asphalt above or 0.5-pound of asphalt 
below the amount designated by the Engineer. Compliance with this 
requirement will be determined by testing samples taken from the mat 
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behind the paver before rolling. : 
The charge in a batch mixer, or the rate of feed to a continuous mixer 

shall not exceed that which will permit complete mixing of all of th1 
material. Dead areas in the mixer, in which tlie material does not mov, 
or is not sufficiently agitated, shall be corrected by a reduction in th, 
volume of material or by other adjustments. 
'"~viJ!g~e,~!'-~ll~er ~-beat a temperature of n~~ ... ~ 
~ F;, oF more: tbaii137:i) F. when added to the aggregate. 

When paving asphalt is used as a binder, the temperature of the aggr£ 
gate before adding the binder, except for open-graded mixes, shall be m 
m_ or_ e than 325• F. "--~. _.ra raturei.·!~~~a~g~~~ f~~}?.1?~~8?. .. !9~ . ~,ahall,.~Wffl:;~~· ~- , ........ -·-•--•· 
.,:n~quid -asphalt us; ~- · inder· shall be added to the aggregate at 
temperature conforming to the range of temperatures provided in Sectio 
93-1.03, "Mixing and Applying," for distributor application of the grade c 
liquid asphalt being used. . · 

When liquid asphalt is used as a binder, the temperature of the ag~, 
gate at the time of adding the ~inder shaµ not ~e in_e~ce~ of ~e appli~: 
ble mixing temperature provided for pugmill llllXlilg m said Sectio 
93-1.03. 

39-3.04A Batch Mi.xing.-When asphalt concrete is produced l 
batch mixing the mixer shall be equipped with a sufficient number , 
paddles of a type and arrangement to produce a properly mixed bate! 

The binder shall be introduced uniformly into the mixer along tl 
center of the mixer parallel to the mixer shafts, or by pressure sprayin 
When a r,an is used. it shall be equipped with movable vanes in ord, 
that the flow of binder may be directed across the width of the pan, : 
desired. The vanes shall be equipped with a means for quick adjustme11 
and a positive lock ~o prevent shifting. . 

The mixer platform shall be of ample size to provide safe and conve, 
ient access to the mixer and other equipment. The mixer housing ar 
weighbox housing shall be provided with gates of ample size to perm 
ready sampling of the discharge of aggregate from each of the plant bu 
and from each fe.ed line or surge tank of supplemental fine aggregat 
if used: The Contractor shall provide a sampling device capable 
delivering a representative- sample of sufficient size to permit the r 
quired tests. ..,••. ·,-:.,!>', · • · 

The mixer shall be equipped with a timing device which will indica 
by a definite audible or visual signal the expiration of the mixing·perio 
The device shall measure the time of mixing within ± 2 seconds. 

The time of mixing a batch shall begin on the charging stroke of tJ 
weighhopper dumping mechanism and shall end when discharge 
started. Mixing shall continue until a homogeneous mixture of uniform 
distributed and properly coated aggregates of unchanging appearan, 
is produced. The time of mixing shall be not less than 30 seconds. 

When automatic proportioning or automatic batch mixing is requir, 
by the special provisions or when the Contractor elects to ~e an au t 
matic batching system, an interval tinier shall control the time of m1 
ing. The interval timer shall be interlocked so that the mixer canno~ 1 
discharged until all of the materials have been mixed for the full tin 
specified. 

39•3.04B Continuous Pugmill Mi.xing.-When asphalt concr~te 
produced by continuous pugmill mixing, the mixer shall be eqmpp, 
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with paddles of a type and arrangement to provide sufficient mixing 

action and movement to the mixture to produce properly mixed asphalt 

concrete. Said mixer shall be provided with an adjustable barrier or dam 
at the discharge end to control mixing time. The mixer platform shall 

be of ample size to provide safe and convenient access to the mixer and 

other equipment. 
Mixing shall continue until a homogeneous mixture of uniformly dis­

tributed and properly coated aggregates of unchanging appearance is 

produced. , . 
On plants utilizing cold-feed control, the combined aggregate shall be 

fed directly from the drier to the mixer at a uniform and controlled rate. 

39-3.04C Drier-Drum Mixihg:=--when asphalt concrete is produced 

in a drier-drum mixer, mixing shall continue for a sufficient time and at 
a sufficiently high temperature that, at discharge from the mixer, the 

sizes of aggregates are uniformly distributed through the completed 

mixture and all particles are thoroughly and uniformly coated with 
asphalt binder. . 

Temperature of the completed mixture shall not exceed 325• F. at 

discharge from the mixer. 
The drier-drum mixer shall be discharged into a stora~e silo with a 

capacity of not less than that specified in Section 39-3.05, • Asphalt Con­
crete Storage.,. The Contractor shall provide a means of diverting the 

flow of asptialt concrete away from the silo, when starting and stopping 

the plant production, to prevent incompletely mixed portions of the 
mixture from entering the silo. . 

The burner used for heating the aggregate in the drier-drum shall 
achieve complete combustion of the fuel. 

39-3.05 Asphalt Concrete Storage.-When asphalt concrete is stored, it 
shall be stored only in silos. Asphalt concrete shall not be stockpiled. The 

minimum quantity of asphalt concrete in storage during mixing shall be 
20 tons except for the period immediately following a shutdown of the 
plant of 2 hours or·more. A means shall be provided to indicate that storage 
in each silo is being maintained as required. 

The storage silo shall be equipped to prevent segregation of the com-
pleted mixture as it is discharged. into the silo. ··. 
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asphalt concrete storediirei:ces,bftl&ho .. sftallnotle;uiediii~wow:k." 
Asphalt concrete with hardened lumps in the mixture shall not be used. 

Any storage facility which contained the material with the hardened 

lumps shall not be used for further storage until the cause of the lumps is 

corrected. . 

39-3.06 Asphalt Plimts.-Any plants, including commercial plants, that 

produce asphalt concrete that is subject to these specifications shall con­
form to the provisions in Section 7-1.0lF, "Air Pollution Control," and shall 

be equippecl with a wet-tube dust washer or equal and other devices 

which will reduce the dust emission to the degree that adjacent p_roperty 
is not damaged. The washer and other equipment shall function efficiently 
at all times when the plant is in operation. 

39-4. SUBGRADE, PRIME COAT, PAINT BINDER, AND PAVEMENT REINFORCING FABRIC 

39-4.01 Su.nte.-Immediately prior to applying prime coat or paint 

binder, or imMt"ately prior to placing the asphalt concrete or asphalt 
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concrete base when a prime coat or paint binder is not req~ed, the 
subgrade to receive asphalt concrete or asphalt concrete base shall con­
form to the compaction requirement and elevation tolerances specified 

for the material involved and shall be free of loose or extraneous material. 
If the asphalt concrete is to be placed on an existing base or pavement 

which was not constructed as part of the contract, the Contractor shall 

clean the surface by sweeping, flushing or other means to remove all loose 

particles of paving, all dirt and all other extraneous material immediately 
before applying the prime coat or paint binder. 

39-4.02 Prime Coat and Paint Binder.-A prime coat of liquid asphalt 

shall be applied to the areas to be surfaced when there is a contract item 
for such work or when such work is required by the special provisions. 

Prime coat shall be applied only to those areas designated by the Engi­
neer. 

Prime coat shall be applied at the approximate total rate of 0.25-gallon 
per square yard of surface covered. The exact rate and nwnber of applica­

tions will be determined by the Engineer. 
Prime coat shall be applied at a temperature conforming to the range 

of temperatures provided in Section 93-1.03, "Mixing and Applying," for 
distributor application of the grade of liquid asphalt being used. 

A paint binder of asphaltic emulsion sliall be furnished and applied in 
accordance with the provisions in Section 94, "Asphaltic Emulsions," and 

shall be applied to all vertical surfaces of existing pavement, curbs, gutters, 

and construction joints in t.'ie surfacing against which additional material 
is to be placed, to a pavement to be surfaced, and to other surfaces desig­
nated by the Engitleer. 

Paint binder sliall be applied in one application at a rate of from 0.00-

to 0.10-gallon per square yard of surface covered. The exact rate of applica­
tion will be determined by the Engineer. 

Before placing a layer of Open Graded ~halt concrete on any other 
type of aspJialt concrete or on an existing 6ituminous pavement, paint 

binder shall be applied.in one application at a rate of from 0.05-to 0.10-

gallon per square yard of surface covered. The exact rate of application 

will be determined by the Engineer. 
At the Contractor's option, paving asphalt may be used for paint binder 

instead of asphaltic emulsion. If paving asphalt is used, the grade to be 

~~~~!~~::hj ifeP:;;ff~:i :;~ t:i:!~~~~~e~fbx:t~=1t~~Tw 

nor more than 350- F. 
Prime co~t or paint binder shall be ap{>lied only so far in advance of 

placing the surfacing as may be permittea by the Engineer. 
Immediately in advance of placing asphalt concrete or asphalt concrete 

base, additional prime coat or paint binder shall be applied as directed by 

the Engineer to areas where the prime coat or paint binder has been 
damaged, and loose or extraneous material shall be removed, and no 

additional compensation will be allowed therefor. 

39-4.03 Pavement Reinforcing Fabric,-;Pavement reinforcing fabric 

shall be placed on existing pavement to be 'surfaced or betwee_n lay!'rs of 
asphalt concrete when such work is shown on the plans, or specified in the 

special provisions, or ordered by the Engineer. . 
Before placing the pavement reinforcing fabric, a binder o_f pa~g. 

asphalt shall be applied to the surface to receive the pavr'Ynt remforcmg 
fabric at an approximate rate of 0.25-gallon per squayard of surface 

r'.111 ra Ra l.~JI I .. ~ - &:a ,_ -
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covered. The exact rate will be determined by the Engineer. The binder 
shall be applied to a width equal to the width of the fabric mat plus 3 
inches on each side. 

Before appl)'ing binder, large cracks, spalls and chuckholes in existing 
pavement shall be repaired as directed by the Engineer, and such repair 
work will be paid for as extra work as provided in Section 4-1.030. 

The fabric shall be stretched, aligned, and placed with no wrinkles that 
lap. The test for lapping shall be made by gathering together the fabric 
in a wrinkle. If the height of the doubled portion of extra fabric is ½ inch 
or more, the fabric shall be cut to remove the wrinkle, then lapped in the 
direction of paving. Lap in excess of 2 inches shall be removed. 

Pavement reinforcing fabric shall not be placed in areas of conform 
tapers where the thickness of the overlying asphalt concrete is 0.08-foot 
or less. 

If manual laydown methods are used, the fabric shall be unrolled, 
stretched, aligned, and placed in increments of approximately 30 feet. 

Adjacent borders of the fabric shall be lapped 2 to 4 inches. The preced­
ing roll shall lap 2 to 4 inches over the following roll in the direction of 
paving at ends of rolls or at any break. At fabric overlays, both the tack 
coat and the fabric shall overlap the previously placed fabric by the same 
amount. 

Seating of the fabric with rolling equipment after placing will be per­
mitted. Turning of the paving machine and other vehicles shall be gradual 
and kept to a minimum to avoid damage. 

A small quantity of asphalt concrete, to be determined by the Engineer, 
may be spread over the fabric immediately in advance of placing asphalt 
concrete surfacing in order to prevent fabric from being picked up by 
construction equipment. 

Public traffic shall not be allowed on the bare reinforcing fabric, except 
that public cross traffic shall be allowed to cross the fabric, under traffic 
control, after the Contractor has placed a small quantity of asphalt con­
crete over the fabric. 

Care shall be taken to avoi.d tracking binder material onto the pavement 
reinforcing fabric or distorting the fabric during seating of the fabric with 
rolling equipment. If necessary, exposed binder material shall be covered 
lightly with sand. 

39.5 SPREADING AND COMPACTING EQUIPMENT 

39-5.01 Spreading Equipment.-Blading equipment shall consist of 
pneumatic-tired motor graders having a blade not less than 12 feet long 
and a wheel base not less than 17 feet long. The motor graders shall be free 
from appreciable lost motion in the blade control and shall have rigid 
frames. 

Asphalt pavers shall be self-propelled mechanical spreading and finish­
-ing equipment, provided witli a screed or strike-off assembly capable of 
distributing the material to not less than the full width of a traffic lane. 
Screed action shall include any cutting. crowding or other practical action 
which is effective on the mixture without tearing, shoving or gouging, and 
which produces a surface texture of uniform appearance. The screed shall 
be adjustable to the required section and thickness. The paver shall be 
provided with a full width roller or tamper or other suitable compacting 
devices. Pavers that leave ridges, indentations or other marks in the sur­
face shall not be used unless the ridges, indentations or other marks are 
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eliminated by rolling or l)revented by adjustment in operation. 
The asphalt paver shall operate independently of the vehicle being 

unloaded or shall be capable of propelling the vehicle being unloaded in 
a satisfactory manner and, if necessary, the load of the haul vehicle shall 
be limited to that which will insure satisfactory spreading. While being 
unloaded the haul vehicle shall be in contact with the machine at all times, 
and the brakes on the haul vehicle shall not be depended upon to maintain 
contact between the vehicle and the machine. 
Ail'ht,t~!dlli'i!wn ...... '.l'·~~__a1 ts'd'efll\61t_. m~awiiidr6w:tben ~-
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aIDQyablflbotfcm(ciJn-.-.l!ed.thes,~ee,qa..I.!9.-.~~gequiR~ent 
is· co~~~-~sr~a-~•~~-~ .. ~;~at~ri~~ ~~posited" on the-'~ 
i:oad~ctr'"~p1ckeat'up- · . . .. · · tea m--tfi~pavmg n:ilc "· · · · 
,, No portion of the weight o hauling or loading equip~nt, other than 
the connection, shall be supported by the asphalt paver, and no vibrations 
or other motions of the. loader, which could have a detrimental effect on 
the riding quality of the completed pavement, shall be transmitted to the 
paver. 

39-5.02 Compacting Equipment.-For each asphalt paver, the Con­
tractor shall furnish a minimt¥J1 of one steel-tired roller weighing not less f 

than 8 tons and, except for.placing Opetf Gra:ded asphalt concrete, one 
steel-tired roller weighing not less than 12 tons and one pneumatic-tired 
roller. Each roller shall have a separate operator. ~rolling equipment 
shall be self-propelled and reversible. The minimum number, weight, and 
type of rollers required may be reduced or modified in accordance with 
the provisions of Section 39-6.03, "Compacting," for low rates of produc­
tion or when alternative equipment is approved by the Engineer. 

All rollers shall be equipped with pads and water systems which prevent 
sticking of asphalt mixtures to the pneumatic- or steel-tired wheels. A 
parting agent, which will not damage the asphalt mixture, as determined 
by .the Engineer, may be used to aid in preventing the sticking of the 
mixture to the wheels. 

Other equipment, approved by the Engineer in accordance with Cali­
fornia Test 113, may be substituted for 3-wheel or tandem rollers when 
used as specified in Section 39-6.03, "Com~acting." 

Pneumatic-tired rollers shall be the oscillating type having a width of 
not less than 4 feet with pneumatic tires of equal size, diameter and having 
treads satisfactory to the Engineer. Wobble-wheel rollers will not be per­
mitted. The tires shall be ~aced so that the gap~ between adjacent tires 
will be covered by the following tires, or shall be spaced so that any 
resulting uncovered gap will not exceed l ½ inches in width when the 
tires are inflated to 90 pounds per square inch and the operating weight 
is 2,000 pounds per tire. 

When the pneumatic-tired roller furnished by the Contractor is con­
structed so that there is a resulting gap between tire tracks as permitted 
in the preceding paragraph, the complete -toverages of asphalt concrete 
with the roller required in Section 39-6.03, "Compacting," shall be in­
creased by one complete coverage for each ½ inch, or fraction thereof, of 
the maximum uncovered gap between any 2 tire tracks. 

The tires shall be inflated to 90 pounds per square inch, or such lower 
pressure as designated by the Engineer, and maintained so that the air 
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pressure will not vary more than 5 pounds per square inch f'rom th~ 

designated pressure. Pneumatic-tired ~oilers shall be construc~ed so !hat 

1 he total weight of the roller can be vaned to produce an operating weight 

per tire of not less than 2,000 pounds. The total operating weight of the 

roller shall be varied as directed by the Engineer. 

Pneumatic-tired rollers will not be required when approved vibratory 

rollers are furnished and used as specified in Section 39-6.03, "Compact-

ing." -~ .. 
39-6 SPIEADING AND COMPACT!;,~ .. 

39-6.01 General Requirements.-Unless lower temperatures are di­

recte~.bY. the ~gineer, all mixtures, excep~~,!lle~t-~-

·crefet'. sfwl.R . .,._. . . · tiaff'~&seakdowm 

compacl:ioQsbalLblr, · · • ·tl.i~..-oi.~~~-~-
not less·tlmn2511JF .. and all breakdown compaction sfialf 6e com_pleted 

before the temperature of the mixture drops lielow 200" F. Open Graded 

asphalt concrete shall be spread at a temperature of not less than 200" F. 

and not more than 250" F .• measured in the hopper of the caving machine. 

Type A, Type B, or Type C asphalt concrete shall be p aced only when 

the atmospheric temperature is above SO" F. Asphalt concrete base shall 

be placed only when the atmospheric ~e is above 40- -F. 

~,o--(;~nbalikcor..~ lllfBl~r.HIIINnb'nbs-

heric~pef~fui~'"a"~- 2 ~-=:••-be-.~ .. 
'~es~adiie.-sta111tl¥4WWWIB!fr~ a . IRlJt~ ~ 
mra~atioM&r:.,.-.., 

Asphalt concrete and asphalt concrete base shall not be placed when the 

underlying layer or surface is f'rozen, or when, in the opinion of the Engi­

neer, weather conditions will prevent the proper hanilling, finishing, or 

compaction of the mixtures. 
Asphalt concrete and asphalt concrete base shall be spread and com­

pacted in layers. The top layer of asphalt concrete shall not exceed 0.20-

foot in compacted thickness. The next lower layer shall not exceed 0.25-

foot in compacted thickness, and any lower layers shall not exceed 0.40-

foot in compacted thickness. Each layer or asphalt concrete base shall not 

exceed 0.40-foot in compacted thickness. No !:ye~ shall be pl!iced over a 

layer which exceeds 0.25-foot in compacted thickness until the tempera­

ture at mid depth, or the layer which exceeds 0.25-foot in compacted 

thickness, is not more than 160" F. 
Asphalt concrete and asphalt concrete base to be placed on shoulders, 

and other areas off the traveled way having a width of 5 feet or more, shall 

be spread in the same manner as specified above. When the shoulders and 

other areas are less than 5 feet in width. the material may be deposited 

and spread in one or more layers by any mechanical means that will 

produce a uniform smoothness and texture. Unless otherwise shown on 

the plans, asphalt mixtures shall not be handled, spread or windrowed in 

a manner that will stain the finished surface of any pavement or other 

improvements. 
The completed mixture shall be deposited on the roadbed at a uniform 

quantity per linear foot, as necessary to provide the required compacted 

thickness wig• t resorting to spotting, picking-up or otherwise shifting 

the mixture. · 

~.e ega·t.· .io. all b•.·· e avoided, and the surfacin. g shall be .f'ree f'rom pock-
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shall not be used. 
Longitudinal joints in the top layer shall correspond with the edges of 

proposed traffic lanes. Longitudinal joints in all other layers shall be offset 

not less than 0.5-foot alternately each side of the edges of traffic lanes. The 

Engineer may permit other patterns of placing longitudinal joints if he 

considers that such patterns will not adversely affect the quality of the 

finished product. . 

Unless otherwise provided herein or permitted by the Engineer, tlie top 

layer of asphalt concrete for shoulders, tapers, lransitions, road connec­

tions, private drives, curve widenings, chain control lanes, turnouts, left 

turn pockets, and other such areas, shall not be spread before the top layer 

of asphalt concrete for. the adjoining through lane has been spread and 

compacted. At locations where the number of lanes is changed, the top 

layer for the through lanes shall be paved first. When existing pavement 

is to be surfaced and the specified thickness of asphalt concrete to be 

spread and compacted on the existing pavement is 0.20-foot or less, shoul­

ders or other adjoining areas may be spread simultaneously with the 

through lane provided the completed surfacing conforms to the require­

ments of these specifications. Tracks or wheels of spreading equipment 

shall not be operated on the top layer of asphalt concrete in any area until 

final compaction has been completed. 
At locations shown on the plans, specified in the special provisions or as 

directed by the Engineer, the asphalt concrete shall be tapered or feath­

ered to conform to existing surfacing or to other highway and non-high-

way facilities. , 

At locations where the asphalt concrete is to be placed over areas inac­

cessible to spreading and rolling equipment, the asphalt concrete shall be 

spread by any means to obtain the specified results and shall be compacted 

thoroughly to the required lines, grades and cross sections by means of 

pneumatic tampers, or by other methods that will produce the same 

degree of compaction as pneumatic tampers. 

39-6.02 Spreading.-ln advance of spreading asphalt concrete over an 
ex.i11ting.base, surfacing, pavement, or bridge deck, if ordered by the Engi­

neer, asphalt concrete shall be spread to level irregularities, and to provide 

a smooth base in order that subsequent layers will be of unifonn thicknf!SW 

Th~ A~pJu,lt concrete may be spread with any eq~ment conformin~ to.,.".;I 

the requirements in Section 39-5.01, "Spreading t;quipment." No aodi­

tional compensation will be allowed for ·spreading asphalt concrete as 

above specified, and full compensation for all work incidentaJ to such 

operations will be considered as included in the contract price or prices 

paid for the asphalt concrete. · 
When directed by the Engineer, paint binder shall be applied to any 

layer in advance of spreading the next layer. . 

Before placing the top layer adjacent to cold transverse construction 

joints, such joints shall lie trimmed to a vertical face and to a neat line. 

Transverse joints shall be tested with a 12-foot straightedge and shall be 

cut back as required to conform to the requirements specified in Section 

39-6.03, "Compacting," for surface smoothnesst Connections to existing 

surfacing shall be feathered to conform to the requirements for smooth­

ness. Longitudinal joints shall be trimmed to a vertical face and to a neat 

line if the edges of the previously laid surfacing are, in the oB'nion of the 

Engineer, in such condition that the quality of the complete · int will be 

affected. 

CII Ea ,. I·~ rw .. I • c■ ,-



U ~E t':J W LI ~J W lat 
SECTION 39 ASPHALT CONCRETE 

All layers, except as otherwise provided in Section 39-6.01, "General 
Requirements," and in this Section 39-6.02, shall be spread with an asphalt 
paver. Asphalt pavers shall be operated in such a manner as to insure 
continuous and uniform movement of the paver. 

39-6.03 Compacting.-Compacting equipment shall conform to the 
provisions of Section 39-5.02, "Compacting Eqwpment." 

A pass shall be one movement of a roller in either direction. A coverage 
shall be as many passes as are necessary to cover the entire width being 
paved. Overlap between passes during any coverage, made to insure com­
paction without displacement of material in accordance with good rolling 
practice, shall be considered to be part of the coverage being made and 
not part of a subsequent coverage. Each coverage shall be completed 
before subsequent coverages are started. 

Rolling shall commence at the lower edge and shall progress toward the 
highest portion, except that when compacting layers which exceed 0.25-
foot in compacted thickness, and if directed by the Engineer, rolling shall 
commence at the center and shall progress outwards. 

Initial or breakdown compaction shall consist of 3 coverages of a layer 
of asphalt mixture and shall be performed with a 2-axle or 3-axle tandem 
or a 3-wheel roller weighing not less than 12...tons and having rolling wheels 
with a diameter of 40 inches or more. Where the thickness of the layer of 
asphalt mixture is less than 0.15-foot, fewer coverages than specified above 
may be ordered by the Engineer if necessary to prevent damage to the 
layer being comptacted. 

The initial or lireakdown compaction shall be followed immediately by 
additional rolling consisting of 3 coverages with a pneumatic-tired roller. 
Coverages with a pneumatic-tired roller shall start when the temperature 
of the ~ixture is 9:5 high as practicable, rrefera~ly ah?ve ISO- F., and shall 
be completed while the temperature o the rmxture IS at or above 150- F. 

Excepting Open Graded asphalt concrete, each larer of asphalt con­
crete and asphalt concrete base shall be compacted additionally without 
delay by a final rolling consisting of not less than one coverage with a 
steel-tired roller weigtiing not less than 8 tons. Except as otherwise pro-

vided for low ra~ifprod:ti-~ 

~!dieZ: . l 
Rolling shall be performed so that cracking, shoving or disp acement 

will be avoided. 
Rolling, where 3-axle- tandem rollers may be used as specified in this 

Section 39-6.03, shall be under the control of the Engineer, but in general, 
no 3-axle tandem roller shall be used in rolling over a crown or on warped 
sections when the center axle is in the locked position. 

Provided it is demonstrated to the satisfaction of the Engineer that one 
roller can perform the work, the required minimum rolling equipment 
specified above may be reduced to one 2-axle tandem roller, weighing at 
least 8 tons, for each paver under any of the following conditions: 

( 1) When asphalt concrete is placed at a rate of 50 tons, or less, per 
hour at any location. . 

(2) When asphalt concrete is placed at a rate of 100 tons, or less, per 
hour and at the locations or under the conditions as follows: 

(a) Placed on miscellaneous areas in accordance with the provi­
sions in Section 39-7.01, "Miscellaneous Areas." 

ASPHALT CONCRETE 

(b) When the width to be placed is less than 8 feet. 

(c) When the total thickness to be placed is less than 0.1-foot. 

(3) When the total amount of asphalt concrete included in the con­
tract is 1,000 tons, or less. 

When rolling equipment is reduced as provided in this Section 39-6.03, 
the rolling requirements may be reduced to at least 3 complete coverages 
with said tandem roller. . 

Alternative compacting equipment, approved by the Engineer in ac­
cordance with California Test 113, may be used for the initial or break­
down compaction if operated according to the procedures and under the 
conditions designated"in the approval. Additional compaction with pneu 
matic-tired rollers will not be required when approved alternative equip 
ment has been used for the initial compaction. A vibratory roller may D< 
used as the finish roller provided that it meets the requirements for : 
finish roller and is operated with the vibratory unit turned off. 

During rolling OP.erations. and when ordered by the Engineer, the a~ 
phalt concrete shall be cooled by applyin~ water. AP.plying water shal 
conform to the provisions in Section 17, 'Watering.' No layer shall b, 
cooled with water unless so ordered or permitted oy the Engineer. 

The completed surfacing shall be thoroughly compacted, smooth, an, 
free from ruts, humps, depressions, or irregularities. Any ridges, indentr 
tions or other objectionable marks left in the surface of the asphalt con 
crete by blading or other equipment shall be eliminated by rollirig or othe 
means. The use of any equipment that leaves ridges, indentations, or othe 
objectionable marks in the asphalt concrete shall be discontinued, an 
acceptable equipment shall be furnished by the Contractor. 

When a straightedge 12 feet long is laid on the finished surface an 
parallel with the center line, the surface shall not vary more than 0.01-fo< 
from the lower edge of the straightedge. The transverse slope of th 
finished surface shall be uniform to a degree such that no depressio1 
greater than 0.02-foot are present when tested with a straightedge 12 fe, 
long laid in a direction transverse to the center line and extending fro, 
edge to edge of a 12-foot traffic lane. 

Pavement within 50 feet of a structure or approach slab shall confor1 

to the smoothness tolerances specified in Section 51-1.17, "Finishi1 
Bridge Decks." 

.,· 
39.7 MISCEUANEOUS 

39-7.01 Miscellaneous Areas.-Surfacing of miscellaneous areas, su, 
as median areas exclusive of inside shoulders, island areas, sidewalks, dik, 
gutters, gutter flares, ditches, overside drains, aprons at the ends of drai 
age structures, and other areas outside the traveled way which are desi 
nated on the plans as miscellaneous areas to be paved with asph: 
concrete, shall conform to these specifications. · 

The combined 3.ggregate grading for ~halt concrete placed on misc• 
laneous areas shall conform to that specified for the asphalt concrr 
placed on the traveled way, unless otlierwise directed by the Engine, 
The amount of asphalt binder used in the asphalt concrete placed in dik 
gutters, gutter flares, overside drains and aprons at the ends of draina 
structures, unless otherwise directed by the Engineer, shall be increas 
one percent by weight of the aggregate over the amount of asphalt binc 
used in the asphalt concrete placed on the traveled way. 
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The asphalt concrete placed in median areas exclusive of inside shoul­
ders, island areas, sidewalks, dikes, gutters, gutter flares, ditches, overside 
drains, aprons at the ends of drainage structures and other areas outside 
the traveled way which are designated on the plans as miscellaneous areas 
to be paved with asphalt concrete may be spread in one layer. The materi­
al shall be compacted to the required lines, grades and cross section. 

Dikes shall be shaped and compacted with an extrusion machine or 
other equipment capable of shaping and compacting the material to the 
required cross section. 

39-7.02 Seal Coat.-Where shown on the plans or provided in the spe­
cial provisions, a fog seal coat shall be applied to the surface of Types A, 
B, or C asphalt concrete in accordance with the provisions in Section 37, 
.. Bituminous Seals." 

39-8 MEASUREMENT AND PAYMENT 

39-8.01 Measurement.-Asphalt concrete and asphalt concrete base 
will be measured by weight. The quantity to be paid for will be either the 
combined weight of the mixture or the weight of the separate items for 
the various types of aggregate and the type of asphalt binder, whichever 
is designated In the Engineer's Estimate. 

The weight of the materials will be determined as provided in Section 
9-1.01, "Measurement of Quantities." . 

Quantities of paving asphalt, liquid !IM)halt and asphaltic emulsion to be 
paio for as contract items of worlc will l:ie determined in accordance with 
the methods provided in Sections 92, .. Asphalts," 93, "Liquid Asphalts," or 
94, "Asphaltic Emulsions," as the case may be. 

The quantity of aggregate to be paid for as a contract item will be the 
difference between the weight of the completed mixture and the weight 
of the asphalt binder added thereto.. . 

When recorded·batch weights are printed automatically, these weights 
may be used for determining pay quantities providing the following re­
quirements are complied with: 

a. Total aggregate, filler material and collector dust weight per batch 
shall be printed. When filler material or collector dust is weighed 
cumulatively with the aggregate, the total batch weight of aggregate 
shall include such filler material or collector dust. 

b. Total bitumen weight per batch shall be printed. 

c. Zero-tolerance weight shall be printed prior to weighing the first 
batch and after weighing the last batch of each truckload. 

d. Time, date, mix number, load number and truck identification 
shall be correlated with load slip. 

e. A copy of the recorded batch weights shall be certified by a li-
censed weighmaster and submitted to the Engineer; · · 

When th~re is a contract item to place asphalt concrete dikes by the 
linear foot, the quantity to be paid for will be the length in feet measured 
along the completed dike. Wlien there is a contract .item to 12lace asphalt 
concrete (miscellaneous area), the quantity to be paid for will be the area 
in square yar~f the asphalt concrete compacted in place. In addition to 
the quantiti r placing asphalt concrete measured on a linear· foot or 
square yard is, the aggregate and asphalt binder entering into the 
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mixture to be placed will also be measured for payment. 
Pavement reinforcing fabric will be measured and paid: for by the 

square yard for the actual pavement area covered. 

39-8.02 Payment.-Asphalt concrete placed in the work, unless other­
wise specified, will be paid for at the contract price per ton for aggregate 
(asphalt concrete), or Open Graded aggregate (asphalt concrete) or 
aggregate (asphalt concrete base), and at the contract price per ton' for 
liquid asphalt (asphalt concrete).1 or paving asphalt (asplialt concrete)• or 
aggregate and asphalt binder will be paid for at a single contract price pe1 
ton for asphalt concrete or asphalt concrete base. 

When there is a contract item for place asphalt concrete dike by th, 
linear foot, quantities. of dikes will be paid for at the contract price o, 
prices for the aggregate and asphalt binder, or as a combined item and als, 
at the contract price per linear foot for place asphalt concrete dike. Ful 
compensation for any necessary excavation and backfill involved in under 
cutting cut slopes for constructing dikes will be considered as included ir 
the contract price paid per linear foot for place asphalt concrete dike an, 
no additional compensation will be allowed therefor. 

Quantities of asphalt concrete placed in miscellaneous areas designate• 
in the special provisions or tabulated on the 12,ans to be included in th 
contract item of place asphalt concrete (miscellaneous area), will be pai• 
for at the contract price or prices for the aggregate and asphalt binder, o 
as a combined item and also at the contract price per square yard for plac 
asphalt concrete (miscellaneous area). Full compensation for preparin 
the area to receive the asphalt concrete will be considered as incluoed i 
the contract price paid per square yard to place the asphalt concrete an 
no additional compensation will be allowed therefor. 

When there is no item for place asphalt concrete dike by the linear foe 
or for place asphalt concrete (miscellaneous area) by the square yard an 
such work is sliown on the plans, full compensation therefor, including an 
necessary excavation, baclcfill, and preparation of the area, shall be consi< 
ered as included in the contract price· or rrices paid for the aggregate an 
asphalt binder, or the combined item o asphalt concrete. 

Quantities of pavement reinforcing fabric placed and _paving ~ha 
applied as a binder for the pavement reinforcing fabric will be paid for : 
the contract price per square yard for pavement reinforcing fabric an 
pe!" ton fo!" pavin.,g a..~hitlt (hinder-pavement reinforcing fabric). Ft 
compensation for rumishing and spreading sand to cover exposed bind, 
material; if necessary, shall be considered as included in the contract pri, 
paid per ton for paving asphalt (binder-pavement reinforcing fabric) ar 
no separate payment will be made therefor. 

Small quantities of asphalt concrete placed on pavement reinforciI 
fabric to prevent the fabric from being clisplaced by construction equi' 
ment or to allow traffic to cross over the fabric, shall be considered as pa 
of the layer of asphalt concrete to be placed over the fabric and will 1 
measured and paid for by the ton as aggregate (asphalt concrete) Ill 

paving asphalt (asphalt concrete), or the combined item of asphalt co 
crete. , 

When there is a contract item for liquid asphalt (prime coat), the qua 
tity of prime coat will be paid for at the contract price per ton· for tl 
~esignated grade of liquid asphalt (prime coat). When there is no contra 
item for liquid asphalt (prime coat) and the speci~~ons require ti 
application of prime coat, full compensation for ~1g and applyh 

ra rw ra 1··• •~ .-. 1::a a::a n 
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SECTION 39 ASPHALT CONCRETE 
prime coat shall be considered as included in the contract price or prices paid per ton for the aggregate and asphalt binder, or the combined item of asphalt concrete, and no separate payment will be made therefor. When there is a contract item for asphaltic emulsion (paint binder), the quantity of asphaltic emulsion or paving asphalt used as paint binder will be paid for at the contract price per ton for asphaltic emulsion (paint binder). When there is no contract item for asphaltic emulsion (paint binder}, full compensation for furnishing and applying paint binder shall be considered as included in the contract price or prices paid per ton for the aggregate and asphalt binder, or the combined item of asphalt con­crete, and no separate payment will be made therefor . Fog seal coat will be paid for as provided in Section 37-1, "Seal Coats." No adjustment of compensation will be made for any increase or de­crease in the quantities of paint binder or fog seal coat required, regardless of the reason for such increase or decrease. The provisions in Section 4-1.03B, "Increased or Decreased Quantities," shall not apply to the items of paint binder or fog seal coat. 
The above contract prices and payments shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing asphalt concrete and as­phalt concrete base, complete in place, as shown on the plans and as specified in these specifications and the special provisions, ana as directed by the Engineer. 
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APPENDIX G 

STATE OF CALIFORNIA 
DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

DEMONSTRATION VARIANCE FOR THE PILOT-SCALE TEST 
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STATE OF CALll'ORNIA-ENVIRONMENT~ PROTECTION AGENCY 
PETE WILSON. Goownor 

DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

.<IQO p Stre•r. 4th Floor 

P.O. Bax808 
Sec,alMnto, CA 95812-0806 

(916) 322-3670 

commanding Officer 
Naval station Treasure Island 
Attention: Jim Sullivan, Code 80 
Naval Base 
San Prancisco, California 94ll0 

oaar Mr. Sullivan: 

USE OF SPENT SANDBLAST GRIT IN THE MANUFACTURE OF ASPHALT 

CONCRETE/DEMONSTRATION VAlUANCE - HUNTERS POINT ANNEX 

A work plan for a Eield Demonstration of Asphalt Treatment 

Technology for Spent sandblasting Grit. July 9, 1991, along with 

supporting documentation, ibe Chemical stabilization ot Metal­

~ontaminated sandblasting Grit at Nava1 station. Treasure Island. 

Hunters Point Anne~, January 25, 1991, was submitted to the 

Alternative Technology Division of the Department of Toxic 

SUl:lstances Control (DTSC). The work plan proposes the recycling 

of. ~pproximately 3,200 cUbic yards of spent sandblasting grit at 

Huntars Point Annex into asphalt concrete. About 800 cubic yards 

of this grit have already ~een treated using a ROdium 

hydrosulfide chemical stabilization procedure. The applicant -

proposes to conduct a pilot scale study incorporating about 5 

cubic yards ot the treated sandblasting grit ands cubic yards of 

the untreated sandblasting grit into asphalt concrete before 

conducting full scale recycling. In this letter, the DTSC will 

oadresa only the pilot study as a demonstration project. in 

consideration of a research, development and demonstration 

variance from hazardous waste treatment permitting requirements. 

Th• following in!ormation was provided in the work plan for 

a [ield Demonstration of Asphalt Treatment Technology for spent 

Sand~lasting Grit. July 9, 1991, including information 

incorporated by reference to The Chemical Stabilization of Metal 

Contaminated sandblasting Grit. January 25, 1991, and in 

subsequent amendments to the workplan submitted as "Response to 

DTSC comments on the Draft Work P1an" on November 1, 1991: 

1. Approxi~ately 5 cubic yards of untreated spent sandblasting 

grit and 5 cubic yards of sulfide treated spent sandDlasting 

grit from Hunters Point Annex wiil be incorporated into an 

asphalt concrete product, which will subsequently be laid on 

roadways at Hunters ~oint Annex. 

2. 'l'he spent sandblasting grit was tested for total and soluble 

metals using the California Waste Extraction Test, for the 

U.S. EPA's toxicity characteristic metals using the federal 

0 --
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STATE OF CAl.lf'ORNIA-ENVIRONMENTAL PROTECTION AGENCY 

DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

'400 P Street. '-h Floor 
·P.O. Bax808 
SecraiMnto, CA 95812-0806 

(916) 322-3670 

Commanding Officer 
Naval station Treasure Island 
Attention: Jim Sullivan, Code 80 

Naval Base 
San Francisco, California 94130 

Daar Mr. Sullivan: 

USE OP SPENT SANDBLAST GRIT IN THE MANUFACTURE OF ASPHALT 

CONCRETE/DEMONSTRATION VARIANCE - HUNTERS POINT AHNEX 

PETE wn.SOH. a-.-

A work plan for a Eield Demonstrati9n ot' Aaphalt Treatment 

Technology for Spent sandblasting Grit, July 9, 11~91, along with 

supporting documentation, 1be Chemical stabilizat:lon ot Metal­

kontaminated sandblasting Grit at Naval station. 'treasure Island, 

Hunters Po~nt Annex, January 25, 1991, was submit't:;ed to the 

Alternative Technology Division ot the Department of Toxic 

Substances Control (OTSC). The work plan propose1s the recycling 

of. ~pproximately 3,200 ou.J:>ic yards of spent sandblasting grit at 

Hunters Point Annex into asphalt concrete. About 800 cubic yards 

of this grit have already been treated using a Ro,cUUlll 

hydrosulfide chemical stabilization procedure. The applicant 

proposes to conduct a pilot scale study incorporating about 5 

cubic yards ot the treated sandblasting grit and 5 cubic yards of 

the untreated sandblasting grit into asphalt concrete before 

conducting full scale recycling. In this letter, the DTSC will 

address only the pilot study as a demonstration..proiect, in 

consideration of a research, development and demonstration 

variance trom hazardous waste treatment permi ttin.g requirements. 

. 
Th• following information was provided in the work plan for 

a :field Demonstration of Asphalt Treat111ent Technc,1ogy for spent 

Sandblasting Grit, July 9, 1991, including infonnation 

incorporated by reference to 'l'he Chemical Stabill~ation of Metal 

Contaminated Sandblasting Grit. January 25, 1991, and in 

subsequent amendments to the workplan submitted llLS "Response to 

DTSC comments on the Draft Work Plan" on Novembe1~ 1, 1991: 

1. Approxi111ately 5 cubic yards of untreated spEmt sandblasting 

grit and 5 cubic yards of sulfide treated s1>ent sandblasting 

grit from Hunters Point Annex will be incori>orated into an 

asphalt concrete product, which will subsequently be laid on 

roadways at Bunters ~oint Annex. . 

2. The spent sandblasting grit was tested tor total and soluble 

metals using the California Waste Extractio1, Test, for the 

U.S. EPA's toxicity characteristic metals u1;ing the federal 

-



, -:, 
j 
j 
ii{~ . .__,,, 

j , -
j 
j 
jJ 
j 

j ,c 
:J 

cmmaan4ing Officer 

Pac;i• 2 

Toxicity Characteristic Leaching Procedure, and tor 
mono-butyl, di-butyl, and tri-butyl tin Chlorides. No metal 

analyses exceeded the federal toxicity characteristic , 

regulatory thresholds or California's Total Threshold Limit · 

Concentrations. However, soluble concentrations of lead and 

copper exceeded <:alitornia'• Soluble Threshold Limit 

concentrations tor those metals. Taking into account both 

the treated and untreated sandblasting grit, lead averaged 

12.8 ll9'/L and copper averaged 140 mg/L. The organic tin 

compounds averaged 22.4 ppm for the mono-butyl tin chloride 

compound, is.o ppm for the di-butyl tin chloride compound, 

and 70.7 ppm for the tri•butyl tin chloride compound. 

The san@lasting grit was also tested tor organic priority 

pollutants, including semivolatile organio compounds, 

volatile organic compounds, pesticides and PCB's. The 

• priority p..ollutant tasting was inconclusive due to possible 

laboratory contamination ot teat samples and will be done 

again during the pilot study. 

3. The spent sandblasting grit will be transported ~rom Hunters 

POint Annex, Treasure Island Naval Station, to Reed, Graham 

asphalt manufacturer in San Jose, in covered trucks. 

4. 'l'he spent sandblasting grit will be stored at the Reed, 

-~raham plant on a concrete pad surrounded by three walls and 

a berm on.the side with no wall tor no more than two weeks. 

The grit will be covered when not being used, to prevent 

wind-dispersal. · 

s. The grit will be mixed.into the asphalt as approximately 71 

ot the aapha~t-aggregate mixture. 

6. Bench scale testing of a "71 mix• indicated that the sol\lbla 

concentration of lead in the asphalt con~rete product was 

leas than 0.05 ag/L, while the soluble concentration of 

copper was 4.4 mg/L. 

7. Six test strips of asphalt concrete will be laid on roadways 

at Hunters Point Annex. These roadway& will receive the 

normal load ot Annex traffic, which however may be 

considered a "light load" when compared to •tate freeway• 

or busy city streets. Each strip will be 40 to 50 feet 

long. Two strips will be made of asphalt concrete using the 

untreated eandblasting grit, two strips will be made from 

the treated sandblasting grit, and two strips will be made 

with normal asphalt concrete aggregate, as a control. 
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The test strips will be tested tor physical properties to ensure appropriate Caltrans spec1t1cat1ona are met, and for chemical parameters to determine leaching ot heavy metals. Thia tasting will be done as soon as the asphalt has cooled,­approximately three days after application. Similar testing of the asphalt concrete strips will also be c1,ona six months atter application. Furthermore, six months ~rter the asphalt concrete strips are laid, sections ot the test strips will be broken up using road cuttini e•~ip~ent to as•••• exposure to hazardous constituents n 11ir borne particulatea. Air monitoring will be perfornu,d for total particulates and metals. 

a. The demonstration project (removal ot the sanciblasting grit, transport to Reed & Graham, incorporation intc, asphalt, and. return of the asphalt concrete to Hunters Point Annex tor • laying on roadways) will not exceed two month11. 

9. The health and satety plan in the work plan included the following components: key personnel and respc1nsibilities; potential health and safety hazards, anticipat~ed weather conditions, a risk assessment summary, persona.l protective . equipment, work practices, decontamination prc,cedures, and an eaergency plan. A ca1culated exposure assessmept for heavy metals based on an assumed maximum of 5 mg/m or total dust indicated that exposure levels to the metals were well below the [OSHA] PEL/ [ACGIH] TLV concentrations. (Altho~gh this calculation was not done ror the organic tin compounds, DTSC performed the calculation and tound that the organic tins, too, would be well below the ACGIH TLV and STEL.)· Also, the health and sa!ety plan provic1ed tor hydrogen sultide monitoring when the sulfide treated grit pile is first moved, in the event residual gases are still trapped in the pile. Work on the pile will st,op if an action level of s ppm is exceeded. 

Baaed on the authority granted to the OTSC in i;ection 25143, California Health and Safety Code (HSC), and in . Section 66260.210, Title -22, Calitornia Code o~ Reg11lations {CCR), we find the proposed demonstration to be ins:Lgniticant as a potential hazard to hWllan health and satety and the environment because or the Characteristics or tne spent san®laat grit and the manner in which it is being handled and used. ~~herefore, the DTSC grants the Treasure Island Naval station a variance from the hazardous waste t'acility permit requirements (ChaptE~r 14, Division 4.5, Title 22, CCR) for the limited term pilot study described above, and from classirying as a hazardouEi waste {Chapter 11., Division 4.5, Title 22, CCR) the approidmately 

I -



' Cl 

~]"" .. '-". 
;J 
Ill 

-,J 
• 
:1 
:1 
jc 

co-anding Officer 

Page 4 

10 cubic yarda ot spent sandblasting grit used in the study, 
subject to the following conditions; 

A. Continuous air monitoring for total particulates will be 
conducted at all times and all places the spent sandblasting 
grit is being handled (including loading and unloading trOJ1 
trucJcs and bins, sifting and sorting, etc.~ to ensure 
particulate emissions do not exceed 5 mg/m. If particulate 
-i••ion• exceed~ mg/ut1, operations will cease immediately, 
and measures, such as wetting of the spent sandblasting. 
grit, will be taken to reduce particulate emissions prior to 
proceeding with handling the grit. Furthermore, air 
monitoring for hydrogen sulfide gas from the treated spent 
blastinq grit will be conducted both at Hunters Point Annex 
and at the asphalt manufacturing facility~ Reed & Graham. 
Monitoring will be conducted to assess botb worker exposure, 

• aa describecl in the workplan, and ambient concentrations ot 
the hydrogen sultide gas at Reed• Graham • 

. B. The three asphalt concrete strips designated for cutting 
shall also be ground up. Air monitoring, which shall be 
conducted tor total particulates and metals· (per 
Section 66261.24(a.)(2) (A), CCR], shall be conducted to 
a••••• exposure both to the workers and to the public. The 
air monitoring protocol shall~• approved by O'l'SC prior to 
the air monitoring. 

c. Long term testing protocols and a schedule to be approved by 
the D'l'SC shall cover a period ot three years after the teat 
asphalt concrete strips are laid. 

D. All other federal, state, er local statutes, regulations, 
·ordinances, requirements, or limitations which are 
applicable to your project shall be followed. 

E. Thia variance does not indicate compliance with any 
provision of Title 23 (Waters), CCR or provide a waiver to 
Tit.le 23, CCR. 

F. The DTSC contact for this project will be Ma. Jessie 
Schnell. The D'l'SC reserves the right to change the project 
contact by either telephone or written notice • 

G. The DTSC reserves the.right to have personnel present at any 
time during the demonstration, to take split samples, or to 
take photographs and/or video recording of the demonstrAtion 
praj•ct. 
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H. The DTSC contact shall be notified at least ·three working 
days in advance of tr11nster of the spent san1:lblast grit from 
the Hunters Point Annex to the Reed• Graham plant for use 
in the manu~acture ot asphait concrete. 

I. The DTSC contact shall be notified within 24 hours by 
telephone and within 72 hours in writing of ;~ny emergencies 
or hazardous waste release occurring during, and related to 
the pilot study described in the Hunters -Poiirit work plan. 
Alao, 24 hour notitication is required it any changes in the 
proposed pilot study occur. These reporting require•ents do 
not relieve the Department of the Navy of an:i, other 
regulatory reportin9 requirements. 

J. The demonstration project will be ter,minated at any time if 
the DTSC believes that the health or safety 1of the 

• participants, the public, or the environment is endangered, 
or if the demonstration deviates significantly £roll the 
approved procedures. 

K. The demonstration project shall comply with ·the Health and 
Safety Plan included in the work plan.. A co1111plete copy of 
the Health and Safety Plan shall be made ava.ilable at the 
11ite to workers and visitors at any tille dur.ing the pilot 
study, 

L. The DTSC reserves the right to modify- or rev10ke this 
variance at any time, pursuant to the provisions of 
section 25143(d), HSc.-

M. Reports on the demonstration project shall bia submitted at 
each point in time that the asphalt concrete is tasted (once 
it ia laid and cooled, then again at six mon·ths, etc.). 
These reports shall include analytical results of the 
testing of the asphalt concrete product and 1of any air 
monitoring performed. The initial raport, r1ollowing testing 
of the freshly laid, cooled and set asphal~ 1ooncrete, shall 
inc.lude a description of the project up to tltlat _point. The 
final report, sul:>mitted after the last test 10~ the asphalt 
concrete, shall contain a summary o:r the entire project. 
All reports shall be sUbmitted within three ;111onths of each 
testing of the asphalt concrete. Analytical tests of the 
asphalt concrete tor lead and copper must be done by a 
certified hazardous waste laboratory, in acc,ordance with 
procedures contained in the u.s. EPA's Test.Methods for 
Eyalyating Solid Waste, SW846. Tests of th1e physical 
properties of the asphalt concrete 111ust be e·1raluated by an 
authorized CALTRANS representative or a qual:i!ied 
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transportation laboratory to indicate if applicable CALTRANS 
specifications have been met. Reports are to be submitted 
to tha DTSC contact for this project. 

N. This variance shall apply only to materials and methods 
described in the pilot study proposal in the July 1991 
Hunters Point work plan and November 1, 1991 amendments. 
The protocol for this study, as described in the same work 
plan and amendments, shall be followed. 

o. 'l'his variance expire~ three months from the date ot issue. 

P. The ~nsita storage of any hazardous waste generated by the 
demonstration activities or remaining onsite following the 
demonstration shall comply with the tederal facility 
agreement tor Hunters Point Annex, including applicable 

• environmental requirements, entered into by the Department 
of the· N"avy ~··the California Department of Toxic Substances 
Control (formerly with the Department ot Health Services), 
and the San Francisco Bay Regional Water Quality Control 
Board, of September JO, 1990, as amended in 1991. 

zt you have any questions, please contact Ms. Jessie Schnell 
ot my staff at (916) 322-1003. 

ac: 

' James T. Allen, Ph.D., Chiet 
Alternative Technology Division 

Mr. Michael A. Miguel 
Dep.:1rtment of the Navy 
Naval Facilities Engineering command 
P.O. Box 727 
San Bruno, California 94066-0720 

Mr. Jetfery c. Heath, Code L71 
Naval Civil Engineering La~oratory 
Environmental Protection Division 
Port Hueneme, California 93043-5003 
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Kr. Howard Hataya.ma 
Regional Administrator 
R•~ion 2/Berke1ey 
Departllent of Toxic SUbstances Control 
700 Heinz Avenue, Building F 
Berkeley, calitornia 9•110 

Kr. Bill Brown 
Region 2/Berkeley 
Sit• Mitigation Branch 
Oepartlllent of Toxic Substances Control 
700 B•inz Avenue, Bu11ding F 
Berkeley, ca1irornia 94710 

!Ir. Scott LUtz 
Bay Area Air Quality Management District 

• 939 Ellis-street 
San Francisco, California 94109 

Mr. Stave Ritchie 
San Francisco Bay Regional Water Quality Control Board 
1111 Jackson Street 
Oakland, cali_fomia 94607 

Ma. Roberta Blank 
U.S. Environmental Protection Agency 
Region 9 
75 Hawthorne street 
san Francisco, Calitornia 94105 

Mr. Bruce La Belle . 
Alternative Technology Division 
Department of Toxic Substances Control 
P.O. Box 806 
sacruento, California 9ss12-oao6 

Mr. John wasnousky 
Alternative Teehnology Division 
Department ot Toxic Substances Control 
P.O. Box 806 
Sacramento, California 95812-0806 
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APPENDIXH 

BAY AREA AIR QUALITY MANAGEMENT DISTRICT 
EXPERIMENTAL EXEMPTION 
FOR THE PILOT-SCALE TEST 
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ALAMEDA COUNTY 
Edward R. Campbell 

Loni Hancock 
Greg Harper 

Frank H. Ogawa 

CONTRA COSTA COUNTY 
Paul L. Cooper 
(Chairperson) 

Sunne Wright McPeak 
Tom Powers 

MARIN COUNTY 
Al Araml>uru 

NAPA COUNTY 
Paul Battisti 

BAY AREA AIR QUALITY 
MANAGEMENT DISTRICT 

Jeff Solari 
R&G Environmental Services, Inc. 
1540 Parkmoor Ave., Suite A 
San Jose, CA 95128-4206 
P.O. Box 5940 

November 22, 1991 

SAN FRANCISCO COUNTY • 
Roberta Achtenberg 

11111 . Harry G. Britt 

San Jose, CA 95150 

SAN MATEO COUNTY 
Gus J. Nicolopulos 

Anna Eshoo 
" (Vice Chairperson) 

SANTA CLARA COUNTY 
Martha Clevenger 

Rod Olridon 

1111- Roberta H. Hughan 
, · Dianne McKenna 

cJ 
:J 
:J 
~J 
Iii 

:J 
:} 
:Jc 

SOLANO COUNTY 
Osby Davis 

SONOMA COUNTY 
Jim Harberson 

Patricia Hilligo11 
(Secretary) 

Dear Mr. Solari: 

This is in response to your letter of November 15, 1991 requesting an 
Experimental Exemption pursuant to Regulation 1, Section 111 to 
conduct testing on a Sandblast Grit/Asphalt Pilot Project. 

This letter is our approval to conduct such testing which is subject to· 
the following conditions: 

• The test period will be from November 23, 1991 through 
November 30, 1991. 

• Prior written approval shall be obtained from the local health -
officer. 

• Testing will be terminated immediately upon the declaration of 
· an air pollution episode/alert. 

• All operations covered by this exemption will be terminated 
immediately should the District, at any time, determine the 
emissions cause a public nuisance. 

• This exemption applies to emissions of soluble lead and 
copper. 

• The emissions from the testing do not interfere with the 
attainment or maintenance of any California or Federal ambient 
air quality standard. · 

• Product is to be covered during transportation. 

• The District will be provided a full report of the test results upon 
completion of the project. 

:J 939 ELLIS STREET • SA?\ FRA?\CISCO, CALIFOR=-i[A 9-+i09 • (4i5) 771-6000. • FAX (415) 928-8560 
OIK,CUOMPII 
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Jeff Solari 
Page 2 
November 22, 1991 

• That a fee of $1,680.00, as required by Re,gulation 3, Section-.. 
313, be received by the District. The check should be made 
payable to the Bay Area Air Quality Management District and 
should reference Invoice #27834. 

If you have any questions regarding this matter, please contact Ray 
Peterson, Enforcement Specialist, at (415) 749-4797. 

RP:rg 

cc: Mr. Edwin Kohler 
Deputy Director 
Office of Toxics Enforcement 
County Health Department 

- 2220 Moorpark 
San Jose, CA 95128 

Very truly yours, 

Milton Feldstein 
Air Pollution Control Officer 

be: Chron, Source File, Inspector, Peterson, Feldstein, Marotto, 
Nicolas. . 
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APPENDIX I 

ASPHALT FIELD MEASUREMENT REPORT 
FOR THE PILOT-SCALE TEST 
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6. 

FIELD NOTES - NOVEMBER 23, 1991 
0900H - 1630H 

HUNTERS POINT ANNEX 
US NAVY - SAND RECYCLE PROJECT 

0800 CREWS ON SITE 
0800 - 0830 REMOVED ALL VEGETATION FROM TEST AREAS - BROOM 

FREE OF ALL SOIL, DUST AND CONTAMINATION. 

SUBGRADE PAVEMENT SURFACE 
SS°F - 57°F 
APPLY TACT COAT, SS-lH EMULSION 

0.10 GAL/YD2 - UNIFORM .li'PLICATION 

SET TRAFFIC CONTROL - NOTIFIED BASE SECURITY AND FIRS DEPT. 

RECEIVED 1ST LOAD - 1020H -
TEMPERATURE UNDER TARP - 303°F 

2nd load 1030H - 315°F 

TEST SECTION I (CONTROL MIX) 

TEMP OF SECTIONS DURING INITIAL LAY 

1 
247°F 

2 
250°F 

3 4 
255°F 260°F 

5 
260°F 

6 
255~F. 

ESTABLISHED ROLLER PATTERN-WITH NUCLEAR DENSITY 

3 LONGITUDINAL PASSES - OVERLAY 

2 TRANSVERSE PASSES - OVERLAY 

TEST PATTERN 
TEST SECTION - 1 CONTROL 

3 PASSES 
143.2 

· 143. 2 
144.1 

144.2 
141.8 
143.6 

5 PASSES FINAL ROLLING 
DENSITY - 1 LB/CUBIC FT. 

144.9 146.9 
146.8 147.3 
147.5 146.8 
95% COMPACTION 

146.6 LBS/CU. FT. 
153.0 MAX DENSITY 95% 

TEST SECTION 2 - UNTREATED SAND 

DENSITY - 1 LB/CU.FT. 

Page 1 of 2 Pages 
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146.1 
144.1 
147.6 

TEST SECTION 3 

148.l 
157.4 
146.9 
148.1 

146.4 
147.8 
149.0 

TEMPERATURE 260°F -· 270°F 
95-96% COMPACTION 

- TREATED SAND 
TEMP 260°F - 270°F 

146.4 
148.1 147.5 LBS/CU. FT. 
149.1 ..2..§_\ COMPACTION 
146.7 

SAMPLES WERE OBTAINED FROM EACH MIX FOR DENSITY 

DETERMINATION (IF REQUIRED) BASED ON MAXIMUM THEORETICAL 

DENSITY - RICE GRAVITY METHOD 

12:30 ___ LOADS - TREATED SANDS 
303°F TEMP IN TRUCK UPON ARRIVAL 

2:30H - 1430H - FINAL LOADS 
TREATED-SAND -

FOG SEAL APPLIED - ~:45 - 1543 HOURS 
NOTIFIED BASK SECURITY - AREA OPEN FOR TRAFFIC 1610H 

4:10PM SECURE OPERATIONS 

OBSERVATIONS: 
1) APPEARANCE OF MIX - GOOD TEXTURE. NO EVIDENCE OF ROLLER 

CHECKING TEARS OR SEPARATIONS - ALL SECTIONS UNIFORM - GOOD 

JOINT CLOSURES CLOSED SURFACE. 

2) COMPACTION 96-98% 

3) SAMPLES OBTAINED FROM EACH TEST AREA - FURTHER TESTING IF 

REQUIRED. 

4) UNIFORM FOG COAT 

KEN BEEDE 
CIVIL ENGINEER 

:FILDNOTE\wp\mn 
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APPENDIXJ 

CONTACTS MADE TO IDENTIFY A COMPANY 
FOR THE FULL-SCALE TEST 

OF SANDBLASTING GRIT RECYCLING 
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r Company 
-

Dun Barton Quarry 

Syar Industries 

Granite Rock Co. 

American Rock & Asphalt 

Street & Sewer Dept. 

George Reed Asphalt Co. 

Kaiser Sand & Gravel 

Raisch Products 

Mission Valley Asph. Co. 

RMC Lonestar 

Harbor Sand & Gravel 

Mark West Quarry 

Chevron USA Inc. 

- Industrial Asphalt 

'- ., Olive Springs Quarry Inc . 

Reed & Graham, Inc. 

Antioch Bldg. Mtls 

Berkeley Ready Mix Co. 

Bode Gravel Co. 

Ford Gravel Co. 

Millbrae Mtls. Co. 

Shamrock Mtls Inc. 

Amer. Asphalt Repair 

Esquivel Grad. & Paving 

McGuire & Hester 

Berkeley Asphalt Co. 

Pacific Supply 

TABLE J-1. LIST OF COMPANIES CONTACTED<a> 

Location Type Phone Contact Name 

Fremont plant 510-793-8861 Clay Buckley 

Napa plant 707-252-8711 Don McConnell 

SF plant 415-396-0091 plant 408-724-5611 main Sanjar Chakamian 

Oakland area plant 510-233-8362 John Williams 

SF County plant 415-695-2101 Richard Cunningham 

100 mi away plant 209-334-0790 Bruce Beattie 

plant too far dist. 510-945-0505 did not give name 

San Jose/Santa Clara plant 408-227-9222 did not give name 

Oakland area plant 510-862-2277 Mort Tolliver 

Oakland area plant 510-689-8900 

too far plant 916-442-9089 

too far plant 707-573-9733 

SF area dist 415-784-5115 David Larkins 

SF area 415-846-5125 

Soquel plant 408-475-1868 Jerry Harn 

San Jose area pave 408-287-1400 

SF area dist 415-432-3828 

Berkeley dist 415-526-1611 

SF area pave 415-861-5321 Stan Cody 

Ukiah (120 mi north) plant 707-462-5251 

SF area dist 415-697-1736 

SF area dist 415-454-9055 

SF area pave 415-366-0144 

SF area pave 415-822-5400 

Oakland area pave 510-632-7676 

Berkeley plant 510-526-1611 

San Jose area dist 510-659-9701 

a <a>This list includes only those companies where there was contact with an individual. There were approximately 15 
• companies where the number was incorrect or the company had gone out of business. 

-' 
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7.0 TRANSPORTATION PLAN 

This chapter discusses the plans for complying with transportation requirements 
of moving the grit on highways in California. Several of the requirements are as follows 
and discussed in the following sections: 

• Each vehicle will have a tarp that is placed over the exposed 
portion of the grit. 

• The grit will be unloaded at ARA directly into the lined 
storage areas. 

• The drivers and hot plant employees will have initial tailgate 
safety meetings to discuss this project. 

7.1 DRIVER TRAINING 

All truck drivers will be trained and educated on the material they are handling. 
The drivers will meet and be provided with a packet of documents that will include the 
following documents. 

• A map with clearly defined instructions on the route of travel 

• Material Safety Data Sheets, if available, for copper and lead 

• Laboratory result data sheets, if available, for analyses performed on 
material being carried . 

7.2 STORAGE AT R&G 

Upon arrival at the hot plant facility, the grit will be offloaded at the designated 
storage location. The grit storage area will be clearly marked and segregated from other 
aggregate materials at the plant. 

7-1 
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7.3 DECONTAMINATION OF THE TRUCI<~ 

Equipment that comes directly in contact with the grit will be decontaminated 
with water or wet towels. The washwater will be collected in a drum and chemically 
analyzed for rn..c metals and, if necessary based on the rn..c data, STLC Cu and Pb to·•. 
ensure that it is nonhazardous and then dispositioned accordingly. 
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APPENDIXL 

EXAMPLE WASTE PROFILE FOR DEBRIS 
SEPARATED FROM THE SPENT SANDBLASTING GRIT 



· Date Brfnted Hf'P4.!NliD X Chemical Waste Man a 9 em en t, Inc. 

W A S T E P R O F I L E 
Check here if this is a Recertification LOCATION OF ORIGINAL KETTLEMAN.HILLS FACILITY 

GENERAL INFORMATION 

9il.m!ill 
Profile # 

1. Generator Name: _NA .. V_A_,L..,S_T_A_T..,ON ..... T__, ___________ Generator USEPA ID: .::CA~6:.1:.:.70.:.0:.;9;,,;0.:;4:.21 _____________ _ 
2. Generator Address: _HU_N_T_E..,RS__..PO....._IN_T....,.AN.,_N_EX..._ ________ Billing Address: 

(_) Same 
BATTELLE MEMORIAL INSTITUTE 

505 KING AVE 
SAN FRANCISCO CA 94130 

3. Technical 
Contact/Phone: JEFFERY MEANS 614/424·6442 COLUMBUS OH 43201 

4. Alternate ______________ _........,..._. __ ...__ Billing 
Contact/Phone: GREG HEADINGTON 614/424·5417 Contact/Phone: .::.JE:.F ... F..,E ... RY ..... M_,E._A_NS.,_ _______ 6_1_4..,( ... 42_4._·_5_44_2 __ _ 

PROPERTIES AND COMPOSITION 
5. Process Generating Waste: SHIPYARD SANDBLASTING OPERATION/ ENVIRONMENTAL TECHNOLOGY DEMONSTRATION 
6. Waste Name: DEBRIS· METALS, RAGS, W0CX). W/LEAD, COPPER. R.R. TIES 
7A. Is this a USEPA hazardous waste (40 CFR Part 261)? Yea () No (X) , a. Identify ALL USEPA listed and characteristic waste code nuars (D,F,K,P,U): _________________ _ 

------------------------------ State Waste Codes: .:,;18:.1:.....---------
8. Physical State Q 70F: A. Solid(!) Liquid(_) Both(_) Gase_> a. Single Layer<!> Multilayer C_> c. Free liq. range J to _ox 

• 9A. pH: Range _____ or Not applicable<!>· B. Strong Odor (_);describe __________________ _ 

111111 -
10.Liquid Flash Point:< 73F (_) 73·99F (_) 100·139F (_) 140·199F (_) >• 200F c_, N.A. (!) Closed Cup<!> Open Cup c_> 
11. CHEMICAL COMPOSITION: List ALL constituents (incl. halogenated organics) present in any concentration and forward analysis Constituents Range Unit Description 

METAL DEBRIS 5o ~x ________ _ 

!Ill O CLOTH / PLASTIC 

• WOCX> DEBRIS 

30 to 

15 to 

30 to 

20 x __________ _ 
50 ;X ________ _ 

-.. 

COPPER 150 to 4700 :-MG ... {""K,...G _______ _ 

LEAD (TCLP < 5 PPM) 53 to 1100 _MG.,.[ ... IC""G _______ _ 

TOTAL COMPOSITION (MUST EQUAL OR EXCEED 1bbi): 
to 

120.000000 
12. OTHER: PCBs if yes, concentration -----.,.... .... ppn, PCBs regulated by 40 CFR 761 C ). Pyrophoric C) Explosive< ) Radioactive< > Benzene if-yes, concentration ppn. NESHAP (_)-Shock Sensitive(_) Oxidizer c_T Carcinogen c_T Infectious<_> Other ____ -_______ _ 

13. If waste subject to the land ban & meets treatment standards, check here:_ & supply analytical results where applicable • 

SHIPPING INFORMATION 
1!111 14. PACICAGING: Bulk Solid (!) Bulk Liquid(_) Drun c_, Type/Size: _au_L_IC _________ Other------------

15. ANTICIPATED ANNUAL VOLUME: ___ _..,5,:,0 Units: ..,TO_N_s _________ Shipping Frequency: _WE...,E ... K.__ 

SAMPLING INFORMATION Sample Tracking Numer: 4827574 16a. Saq,le source Cdrun, lagoon, pond, tank, vat, etc.):----------------------------
Date Saq,led: ___ Saq,ler•s Name/Caq:,any: ------------------------------

16b. Generator•• Agent Supervising S~lfng: ______________ 17. <!> No saq,le required (See instructions.> 

• GENERATOR'S CERTIFICATION 
I hereby certify that all 
this w~e;-•Any ~ relevan informa 

Iii C\o'M to o ain a .o ·,_ 
wJ 

Date 



" 
· Date Printed 03/14/94 

18. This is a Nonwastewater. ~\:::::: # ~ 
19. If this waste is subject to any California list restrictions enter the letter from bt!low (either A, B.1 each restriction that is applicable: 

_ HOCs, _ PCBs, _Acid,_ Metals,_ Cyanides 
or B.2) next to " -20. Identify ALL Characteristic and Listed USEPA hazardous waste nuit>ers that apply (as defined by 40 CFR 261). For each waste nunber, identify the subt:ategory (as applicable, check none, or write in the descrip1iion from 40 CFR 268.41, 268.42, and 268.43>. II -A. US EPA B. SUBCATEGORY C. APPLICABLE TREA11'ENT D. HOW MUST HAZARDOUS Enter the subt:ategory description. STANDARDS THE WASTE BE REF WASTE CODECS) If not applicable, SPE1;lfIED MANAGED? siq)ly check none PERFORMANCE· TEC:HNOLOGY: # BASED: If 11pplicable Enter letter Check as applicable enter thlt 40 CFR 268.42 from below 

table 1 tr·eatment codecs) OESCR IPTION NONE 7AR.41C al ~fV'lr,.1,,,.~ra .,..,,._42 

1 

C 

3 -l 

5 -6 

I 

8 

9 

1C 

-Management under the land disposal restrictions: 
A. RESTRICTED WASTE REQUIRES TREATMENT 

B.1 RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS 

B.2 RESTRICTED WASTES FOR WHICH THE TREATMENT STANDARD IS EXPRESSED AS A SPECIFIED TECHNOLOGY (AND THE WASTE HAS BEEN TREATED BY THAT TECHNOLOGY) 

B.3 GOOD FAITH ANALYTICAL CERTIFICATION FOR INCINERATED ORGANICS -C. RESTRICTED WASTE SUBJECT TO A VARIANCE 

D. RESTRICTED WASTE CAN BE LAND DISPOSED WITHOUT FURTHER TREATMENT -E. NOT CURRENTLY SUBJECT TO LAND DISPOSAL RESTRICTIONS 
21. Is this waste a soil and/or debris? No: Yes, Soil: Yes, Debris:! Yes, Both:_ 
22. Specific Gravity Range:_ to_ 

23. Indicate the range of each: Units 
Cyanides: None to Type (free, total, amenabile, etc.) ________ _ 
Cyanides: None to Type (free, total, amenablle, etc.) ________ _ 
Sulfides: None to Type 
Optional -Phenolics: None to 

24. Identify the waste color VARIES -----'=-----------, DOT physical state .:;So:..l:.:i~d,_ ____________ _ o. 
and physical appearance SOLID 

-
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..J -,, . c.·.• Z::» • COMPLETE ONLY FOR WASTES INTENDED FOR ,,,, ~ FUELS OR INCINERATION 
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Beryl l iun as Be 

Potassiun as IC 

Sodiun as Na 

Bromine as Sr 

Chlorine as Cl 

Fluorine as F 

Sulfur as S 

TOTAL 
_______________ ppn 

--------------- ppm 

--------------- ppm 

---------------" _______________ ,: 

---------------" ---------------" 

27. TRANSPORTATION INFORMATION 

A. Is this a DOT Hazardous Material? Yes No! 

m~ 

Z6. RECLAMATION, FUl:LS or 
INCINERATION PARAMETERS 
(Provide ff information is available> 

RANGE 

A. Heat Value (BtU/lb): _. _ 

a. Water:_ -... 

c. Viscosity (cps): _a_F _ 100 F _ 150 F 

D. Ash: _X 

E. Settleable solids: X 

F. Vapor Pressure a STP (11111/Hg): _ 

G. Is this waste a p.lll)able liquid? Yes_ No_ 

Profile # 

H. Can this waste be heated to iq,rove flow? Yes_ No_ 
r. rs this waste soluble in water? Yes_ No_ 
J. Particle sfze: Wfll the solid portion of this waste pass through a 1/8 inch screen? Yes_ No_ 

B. Proper Shipping Name •••••••••• : NON·RCRA HAZARDOUS WASTE. SOLID 

and Additional Description if required: ..,CD"'E::.:B;.;.;R.:.Is_,.__wooo=_,> _________________ _ .. ~ 
• ___.c. DOT Regulations: _____ _ Hazard Class: .QQ__ Non-Regulated Mat. I.D. Packing Group:_ 

D. CERCLA Reportable Quanthy (RQ) and units (Lb, Kg):---------------------------
E. Non-Bulle code Bulle code 

F. Special Provisions_ 
!11111 G. Labels Required _________ _ 

illl 28. SPECIAL HANDLING INFORMATION 

.. - _ Material Safety Data Sheets Attached 

29. OTHER INFORMATION • 
11111 RECEIVED 10/25/93. 

Ill 
illll 30. CHEMICAL WASTE MANAGEMENT CERTIFICATION 

O emical Waste Management, Inc. has all the necessary permits and licenses for the waste that has been characterized and • 1entified by this approved profile • 

...._ -



'Date Printed 03/14/94 

31. OTHER HAZARDOUS CONSTITUENTS Indicate if the waste contains any of the following. 
METALS TCLP lnformat,on: 1CA or TOTAL Check only ONE for each constituent TCLP Data Use units: ppa, mg/l, mg/kg Use units: ,,,. • ""''l or aercent n; Equal Cu norn,a List Less Regulated or Waste TCLP Equal Actual Than Level More No. Actual Less Regulated or 

Thar Level More 
Arsenic as As )( 5.0 ""''l DOD4 500 m11/l 
Bariun as Ba )( 100.0 ""''l D005 

caanil.m as Cd )( 1 .O ""''l D006 100 mi:i/t 
Chromiun tot Cr )( 5.0 ""''l 0007 
Lead as Pb )( 5.0 -,t D008 500 milt 
Mercur-v as Ha )( .2 mall D009 20 m,2/l 
Seleniun as Se )( 1.0 - 1 t D01D 100 m,~/l 
Silver as Ao X 5.0 ""''l D011 

Nickel as Nf 134 ffl!i/l 
Thall fun as Tl 130 ffl!J/1 
Chromiun Hex 500 ffl!l/l 
Antimonv 

Bervl l h.m 

co-er 

Vanadiun 

Zinc 

-. 

9!.b~ • 
Profile # Lj 

0 a ,. .. 
"" .. 
" -

, " 1 -
"' -
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Profile # 32. OTHER HAZARDOUS CONSTITUENTS Indicate if the waste contains any of the following. -
-'- ) ORGAN I CS TCLP lntormat1on: TCLP Data TCA or TOTAL Check onlv ONE for each constituent Use units: ppm, mg/l or" Equal TCLP Anuyt1caL 

Less Regulated or Waste Test Results Than Level More No. Use ...,its: !XIII or mall 
Benzene X 0.5 111111 l D018 

-.. Carbon Tetrachloride X 0.5 mall D019 
Chlordane X 0.03 ""''l D020 
Chlorobenzene X 100.0 ""''l D021 
Chloroform X 6.0 mnll D022 
m·Cresol X 200 mnll D024 
o·Cresol X 200,0 mall D023 
r,-Cresol X 200.0 .,...,t D025 
Cresol X 200.0 mn/l D026 
2.4•0 X 10.0 mnll D016 
1 4 Dichlorobenzene X 7.5 m11ll D027 
1 2·0ichloroethvtene X 0.5 mntt D028 
1 1·0ichloroethvlene X O. 7 mnit 0029 

I 2 4·0initrotoluene X 0.13 mnll 0030 
Endrin X .02 mnit 0012 
Her,tachlor & Hvdroxide X 0.008 mnll D031 

} ,~ Hexachloro-1.3 Butadiene X 0.5 mnlt 0033 • ,,, Hexachlorobenzene X 0.13 mnll D032 
Hexachloroethane X 3.0 mall D034 
Lindane X 0.4 malt D013 
Methoxvchlor X 10.0 ""''l D014 
Methvl Ethvt Ketone X 200.0 mnll D035 
Nitrobenzene X 2.0 ""''l D036 
PentachloroDhenol X 100.0 ""''l D037 
Pvridine X 5.0 """'l D038 
Tetrachloroethvlene X 0. 7 ""'' l 0039 

-ToxaMene X 0.5 ""''l D015 
2 4.5-TP Silvex X 1.0 mall D017 
Trichtoroethvlene X 0.5 mnll D040 
2 4 5•Trichtorochenot X 400.0 ""''l D041 
2 4 6-Trichlorochenot X 2.0 ""''l D042 
Vinvl Chloride X 0.2 mnll D043 

11111111 

., 0 ., 
11111 -
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CALIFORNIA LAND DISPOSAL RESTRICTION N0l 1~l: AP,u ~en a ar,~.-... ·-· 

~neraror Name \'0,t)t.\ ~~~:l~~tn:·:--,,'CCi 1_s\~nt?\ 
Cal/fomla Hazardous Waste Code(s) 

Manifest Number 

CWM Profile Number 

~nss form Is submitted to Chemical Waste Management, Inc. In accon:1ance wllh 1he requitwnents of CCR TIiie, 22. Qlapter 18, Miele 1, which restticts the Ian~ disposal of certain hazardous wastes. I have mar1ced the apprapria1e box (baus A through D) below to lndicde !Dr my wute must be managed to conforrlr' 10 the land disposal restrictions. A copy of all appllcable trea1ment standards and waste analysis dma. whem available, la maintained at the Chemical Waste Management facility Identified on the manHest referenoed above. I have emerecl the appropria!9 California Wasta Code and c::hecked the appropriate box 1ft ~ table below to Indicate the applicable non-RCRA hazardous waste listing flam 22 CCR t 66268.29. , -
Prohibition Corresponding State of California lmplerr.a,tatlon Treatment Standard Restrlcad Waste DNcrtptfon Usted In 22 CCR I 66268 29 Da1II (trom22~) 

t Metal<0ntalnlng aqueous waste Identified In 22 ~ 66268~(•). 1~f¥J 66268.107(&) 
2 PCS wastes ldentffled In ledlon 65268 29('>). 

1/ZTf¥J 66258.110 
3 Autt:J ahredder waste Identified In sedlon 66268.29{c). 5/8/91 66268.106(a)(1) 
'4 Non-wastewater SOMtnt waste Identified In sectioo 66268 29(d). 5/8/91 66258.107(b) 
5 Hazardous waste foundry sand Identified In section e6268~(e). 1/1/91 662fi8.106(a)(2) • 

7 MetaJ-eontalnlng solid waste Identified In aection 66258 29(g). 1/1/95 
a Ry ash, bottom ash, retort uh or baghoute waste Identified ir, Ei6268 29(h). 1/1/91 

66258.106(&)(3} ,. 

66258.106(a)('4)~ .,.. 
9 Baghouse waste from foundrtea Identified In MCtiot1 6&'S8~(i). 1/1/91 66268.106(&)(5) 

4-..;.10,;_~~u;.;,eo.,;;..;;;.us;;_an~d;.;l;.;;lq~u;.;;ld...;org;,;.::,;anlc~.;;waste;,:::,;;;;,.;,;:ld~entffl:.:.:;,;,;:.:ed:.l;;.:,n..:;uctlon:.:.:;;.;..;E62t58==.29~(1):..· ________ 4-__ ..:1:../1;,:./9'5,;,;__-4-__ 66268 __ .1_1_2 ____ : 11 Solid wuta contalnlng organics Identified In Nc:tlon 6&'88.29(1<). 1/1/95 66268.113 t?J~ ·li~tti=i~:~~·:;~,~ m~>•·•;<tnrt: :ftrHA'tti}%i~!f'\%:2f:}!;rc:f:+5:bzJ"\!?::'.::· •.. :: 
13 Asbesto$-contaJnlng waste Identified In section 66258.29(m). 3/1/93 66268.11'4 

A. RESTRICTED WASTE REQUIRES TREATMENT 
• I am the genenrtoc Of the wutil ldentffied &bow which must be treald to fflNt the applicable natment standards Nt fottt1 In CCR l11Se 22. atticle 4 « attlae 11 of Chapter 18. 

;, 8.1 RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS . -, oertJly un<#r ptHJaltyol law the I haw petSOMJly examJMd and am famlllarwlttl thtl trecment t//Jeh""'°'ry and operation oltlle l'Ntment process UMd a:, a,ippo,t tho certJffcdon and th< bued &.p,n f'n'/ lnqulry ol thoN lndMduei. lrnmed1tdely reaponalt"- for ootaJnln(J ,,_ M>imdoll, I belw,M rtiat ei.. h«tmenf procas ha bHn opera1;ed and meJntainfld property., a a, comply wltJ'I the performance ltlwla specJ/fed ii CfJcle 4 and artk:M ii of "' chapter 18, dMsJon 4.5, T1tJe 22, CCR and all applicable pt0hlbltions set fottll In~ 66268.32 or RC,ltA s«:tJon 3004(d) (42 U.S.C. NCtion 6924(d)) 11111 
wtthout lmpennlsslb/e dllutJon of the prohlbltl!ld wa.ste. I am awan, the then, are sJgnmc.nt penalties for sut,mltting • faJ# ~tfif,t:;ation, lnclud'mg thtl pcul/Jllity of a fine and lmprl$0nrr»nt. • 

C. RESTRICTED WASTE SUBJECT TO AH EXEMPTION {22 CCR 16268.7(a)(3)J 
11111 

The waste ldentffied abCMt Is subject to a prohibition Implementation date of ___ ...; 

D. RESTRICTED WASTE CAN BE LAND DISPOSED WITHOUT TREATMENT fl!I , certify un<:Jer penahy of law t!l8! I pel"$0llally haw examln«f and am faml11ar with the wasm through amtlys/s and ftJ$1ing orthtough ltnowlsdge ol thtl MIS19., wpport t/JJ$ ~. the the waste complids wlttl the tl'Ht1Mnt rta.ndalfis s;»Cified In CCR Tttht 22. dM£lotl 4.5. c/lapOlf' 18. article 4 and • article 11 and all appl"ICable pmhll:>ltions Ht forth In CCR r• 22, NCtJon 66268.32 or RCRA stlCtion 30'>4(d)(42 U.S.C. -=tiOtl 6924(d)). I am,...... thltt then, are significant penafties for 11/0mltting a false cert:lficmion, Including the posslt:,lflty of a fiM and Jmprtsonmertt.• .,._ "I 

~~,a11Jnf~ .. on SYbmltmd In this and all UIOdated documents la ~pletl and &CCUl"lltl 10 the best of ffl'/ tcnow4edoe and .,. ~,;,:.;::,;;.;~-~4~~~---------------~-~------,---~--:-:------11 · • ,\\I' rr-,,.,,~\'"r.;._ , \ r ,- --,\( .\,,.¾<-, Qate: r_,r y._ Tl1le: '' ,~J.,\\ ,\_.\. . .\, ~ \ ... ~ ...,..._ ~ 



,.,,.. • CALIFORNIA LAND 01.:iPOSAL RESTRICTION NOTICE AND CERTIFICATION FORM • REVERSE SIDE 
• CALIFORNIA UST TREATMENT STANDARDS 

~:.. ..r-,,.fdentlfie ln th• other aide of this form la delC:rlbed by any ct the following USEPA hautdoua waste codea: FOC>t, f002. R:103, F004, FOC)5 end/or ., ~ waste ... IUbJect to any pn,hlbltlOna Identified u C&lifomla Ust i.atrictiona then this page MUST accompany the shipment. along with the oppoaffe ~~~ ~ - CAUFORNIA UST TREATMENT' STANDARDS- 22 CCP ee:2158 3Z !JZ CCReasa.42 '· - A waste fflUlt ftrat be dalgnmd a a hualdoua watt befof9 the_. can be 11,bfect to._ Cllffomla Ult INtridlona. 

RNtrtcted waste de9Crfptlon Prohibition Treatment Standard 
~· 
~ r,on4Jquld wutN containing IJquld" wut11s:: Gl8Glt than or equal to 1,000 mo/I 22 CCR fl6288.42(a)(2) • INCIN 

0rganJo Compounds~ In NclrHlquld walll: ~ than or equal to 1,000 mg/lCQ 
2::: CCR 68258 l,ppendbc DI or Ill-A . 
, ...... containing PolyQllorfnaled Grafllt than or equal to 50 ppm 22 CCR 8621118.42(1)(1) • INCIN « FSUBS (PCBa) Nm .. 40 a:R 78Ul0 and 40 CFR 751.70 

~---containing ~ FrN (amenable ti) c::hloMdon) cyanldea at 22 CCRIIS268 32{1) · . conceotlmlona gNatM than or equal to 1,000 mo,n -JqUld• ---- cancatnlng Metals One ot mer. cf the toDowlng metals (or elemenel) at 22 CCR 6S268 32(1) 
1111 concenntiona gradle' than« equal 1o the toUowtng: 

Anenlc and/or compounda u Aa: soo mo/I . - Cadmium and/Ot compounds as Cd: 100 mg/I 
0vomlum and/or compounda u Cr: 500 mg/I ,. ·Ulld and/ot ~- Pb: 500 mgJI 
Mercury and/or oxnpcunda a ~ a, mg/I 

Ill Ndcel and/or compounda • N: 134 mo/I 
S.lenlum and/01 compounds u Se: 100 mg/I 
lhalllum artd/ct compcundl a 1h: 130 mg,n 

[d~wates- pH lea than er equal 1o 2.0 22 CCR 6S268 32(a) -
~ defi."'.Hlon of "llqulcr refw to _Method G095, the Paint FIiter Uqulda Teat from USEPA Manual SW-846. 

eoLVENr1AEA1UENf STNDVm RIA FOOt 1HAOUCJH RDS WMTEII 

~ 00NSfflUENT1I TAl:ATMENT STNCWllr C0NSffl\.effll 1AEA1UEHT ST'~ 
11111 Wull lllller Non,W.....,,;.., tlll'l¥1111 at r 
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